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ABSTRACT 
The modern lifestyle is highly dependent on the electricity consumption, which demand is 
expected to continue growing worldwide, especially in those developing areas where the whole 
economy is transforming. Until now, most of this electricity demand had been supplied through 
the combustion of fossil fuels or nuclear power. But the utilization of these energy sources to 
power the human activity is unsustainable because of limitless of the resources and the 
hazardous emissions and wastes that they generate. That is why since few decades ago the 
wind power became one of the best-positioned renewable energy in terms of costs effectiveness 
as a viable alternative to the energetic model based on pollutant fossil fuels. This technology 
was firstly developed and implemented on those countries with a traditional environmental 
conscientiousness, but as the global warming issue increased new countries were interested to 
use wind power as a clean and sustainable energy source. The growing wind power demand of 
developing countries has changed in few years the entire industry, because new local 
manufacturers have appeared thanks to the government renewable policy, which main objective 
is to develop a strong domestic wind power industry capable of lead the world transformation to 
a clean energy model.  
The thesis defines the most commons renewable energy policies, and focus in the policy used in 
China with the aim to analyze if it is promoting or damaging the expansion of wind power use 
because of the priority is protect its own domestic wind power industry from international firms. 
The conclusions are that those protectionist policies are useful in the early stage of the industry 
development but the government must know the exact moment in which these subsidies and 
supporting mechanisms become counterproductive. If those are used during a prolonged period, 
then companies become dependent on subsidies and don’t act like in free markets where the 
innovation is the key to gain and maintain sustainable competitive advantage. 
Key-words: Wind power, wind turbine, Gamesa, china, renewable energy, renewable energy 
policy.
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EXECUTIVE SUMMARY 
 
Modern life has become highly dependent of energy consumption, which represents 
a directly related variable with the development level of countries. That is the reason 
why historically the OCDE countries consumed half of the global energy demand, but 
recently some developing economies have become active and as a consequence 
they have increased the demanding energy needed. Adding rapid developing 
countries demand to the 
unsustainable energy 
model of the developed 
countries, makes it even 
more unsustainable, 
accelerating the harmful 
impact of this 
uncontrolled energy 
consumption. However, is 
not fair and responsible 
to make these developing 
countries to stop their 
growing economies while 
other could continue 
poising the planet as they 
are used to. The best solution to the problem, which is affecting the entire world, is 
by adopting a global action with the aim of substituting pollutant and limited energy 
sources for clean and renewable ones. That will make possible to start building a 
society based on a new sustainable growing model. 
The benefits of renewable energy have popularized during the last thirty years as an 
alternative energy source that can be used by societies to continue growing without 
hazard the environment where they are living. Different international agreements 
have tried to translate this utopic clean energy into a reality, but few of them have 
achieved their goal to make a significant impact in the way energy is consumed. 
Consequently, since industrial revolution, global CO2 emissions continue growing 
and driving humanity directly to a climate change, which irreversible consequences 
are still nowadays unknown. This atmospheric problem caused by a fossil fuel 
society is triggering the change of the energy model to alternative resources. Nuclear 
power also was considered as a clean energy substitute of fossil fuels because it 
doesn’t release CO2 to the atmosphere, but is clear that its residues are extremely 
hazardous for the environment and it carry other relevant costs on society. 
That panorama, place the renewable technology in a leading position towards the 
energy model change, not only in developed countries conscious of their damaging 
energy habits, but also potential growing countries with new energy needs.  
Concretely in the case of the wind power industry it started to revolutionize thirty 
years ago stimulated by the need of renewable energy in countries with high 
Figure 1. Global demanding energy by regions 
Source: International Energy Agency. World Energy Investment Outlook 
2003
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environmental consciousness. Most of these countries were located in Europe and 
opened a new market opportunity which potential attracted and created specific 
companies based on applying science and technology knowledge to make clean 
energy resources viable. Recently, with the globalization this market opportunity has 
extended to new geographic areas, new competitors have entered the market, 
especially in these new areas, satisfying the new energetic needs. The rapid 
expansion of the market has modified some of the traditional elements of the wind 
power industry; elements that have been taken by new competitors while traditional 
companies couldn’t identify them quickly enough and as a result they have lost part 
of their competitive advantage. The entrance of new competitors has represented a 
radical market change, which was considered as a difficult industry to enter because 
of the technological knowledge and capital barriers. The lack of reaction of the most 
powerful industry companies in new geographic areas considered as a key locations 
for its future potential, has quickly transformed local manufacturers of these areas 
into authentic competitors which now are not only able to compete in their original 
region, but also globally. 
Consequently, a fight between giants for a dominant market position has started. 
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1. ACTUAL ENERGY SOURCES MARKET 
 
1.1 ENERGY BACKGROUND 
 
Modern lifestyle based on an industrialized society is highly dependent on energy 
access in order to satisfy the needs and material desires. One of the most used 
energy forms is electricity that comes from the energy transformation of a primary 
energy source as for example fossil fuels, sun, gravity and earth rotation.  
The electricity consumption has given the ability to transform materials in order to 
make our lives more comfortable, while becoming one of the major sources of 
environmental pollution. Furthermore, energy consumption, specifically electricity, is 
present in all kind of human activities, which means that all of them have an indirect 
impact on the environment. Change the relation between electricity consumption and 
modern development seems impossible, but human beings can focus on how they 
can generate this electricity responsibly by thinking not only in the short-term 
economic point of view, but also taking into consideration the preservation of 
environment and sustainability of human lifestyles. 
To solve that essential problem it is necessary to use the technology in order to find 
a way where the modern lifestyle and the environmental sustainability meet. 
Otherwise, new developing countries are changing their economic model adopting an 
industrialized one, based on large amounts of energy consumption. In order to 
redirect this problem without stopping the development of modern societies is 
necessary to find an energy source with these three characteristics: cost competitive, 
environment friendly and accessible to all. 
 
    1.2 ENERGY RESOURCES SHARE 
 
    
Renewable energy is the term used 
to cover those energy flows that 
occur naturally and repeatedly in the 
environment and can be harnessed 
for human benefit. Examples of 
renewable energy sources: solar, 
wind, hydropower, biomass, 
geothermal, tidal and wave energy. 
Non-renewable energy is the energy 
Figure 2. World Primary Energy Demand 2008 
Source: IEA- International Energy Agency 2010 
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obtained from static stores of energy that remain bound unless released by human 
interaction. The energy is initially an isolated energy potential and external actions 
are required to initiate the supply of energy. Because of its nature, this kind of energy 
resources is also called as finite energies. Examples of non-renewable energy 
sources: fossil (oil, coal, natural gas) and nuclear fuels. 
Most of the primary energy demand is satisfied nowadays by fossil fuels while 
renewable energies only controls a 12,8% of the global energy consumption, which 
almost eighty percent of this is achieved by the combustion of biomass and other 
wastes to heat, releasing hazardous chemical elements to the environment. That 
means that our energetic model is based primarily on polluted energy resources and 
only 2,7% is obtained by clean and renewable energy, which is far from representing 
a sustainable society. An explanation may be because most of the renewable 
technologies are developed to transform directly natural energy resources into 
electricity, without the need to make a middle transformation to heat, so if we are 
graphing all kind of energy demand, is obviously that renewable energies will play a 
secondary role than if we look only to the electricity production sources. However, 
the truth is that in the electricity production graph, renewable energy sources have a 
slightly better market share than the global energy demand, with the difference that 
now ninety five percent of it don’t emit greenhouse gases to the atmosphere because 
it doesn’t come from the combustion of biomass. Is especially remarkable that 
energy technologies as solar and wind power that may be the solution to adapt 
society needs with environmental protection are nowadays globally insignificant. 
It can be conclude from this data that these clean and renewable energies (solar and 
wind power) called to substitute unsustainable energies, are still far from achieving 
the goal of dominating the global energy market, what means that they still having a 
great growing potential, which drives us to great business opportunities. 
 
Figure 3. World Electricity Demand 2008 
Source: IEA- International Energy Agency 2010 
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2. RESEARCH QUESTION 
 
Is there some way that Gamesa could maintain its leader position in the wind power 
industry in front of the quick growing competitors? Which are the competitive factors 
that influence in the wind power industry? 
In contrast with the potential market perspectives and growth rates, the top traditional 
leading wind turbines manufacturers are warning about their continuous lost of 
market share and leading position in the wind power industry. This situation basically 
can be explained by the quickly opening of wind energy markets from a niche market 
centered on Europe, to a global mass demand. As a result new manufacturers from 
developing countries as China and India have become the major wind turbines 
manufacturers in less than five years.  
 
In the case of Gamesa, during the last five years, didn’t grow at the same rhythm as 
the wind power market did, which explains the lost of half of its market share, while 
small turbines manufacturers have taken this opportunity to become a leading 
company in the industry. The same have occurred with other European firms as 
Vestas or Enercon, which seemed to control the industry few years ago, but now 
they have seen their market share descending more than 50% in few years. 
Obviously, the loss of market share is relative with the market size, which have 
experienced a dramatically growth during these years, that means that the lost of 
market share of these companies coincide at the same time with the period in which 
their production activity have been more intensive than never before.  
In some cases the growing of these small companies can be explained by the 
support of government policies to incentive its domestic industry, which represents 
an enormous disadvantage for international companies that cannot compete directly 
in strategic markets with a great potential growth. Consequently, one of the aims of 
this research is to explain the influence of government policies into the wind power 
0
20
40
2004 2005 2006 2007 2008 2009
Wind Power Market Share Evolution 2004­
2009
Vestas (Denmark) Enercon (Germany) Gamesa (Spain) GE (US)
Siemens (germany) Nordex (Germany) Repower (germany) Mitsubishi (Japan)
Figure 4. Wind turbine top manufacturers market share evolution 2004 – 2009 
Source: BTM Consult – World Market Update. 
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market that in some cases is not clear which are their purposes, if support the wind 
energy as clean alternative to fossil fuels or a simply tool to protect national growing 
sectors. 
The good economic perspectives of this sector and the increase of the demand on 
new territories have driven to the appearance of new competitors. This is the reason 
why is vital for these companies to identify the causes that transformed this industry 
in such a short period of time, in order to react and take advantage of their actual 
position and continue leading the industry, which seems to have a promising and 
unstoppable future. To improve that situation, Gamesa needs to understand the 
different competitiveness factors that influence in the wind turbine industry and 
rewrite its strategic plan for the near future, in order to adapt and restructure the 
company route to the new business markets and needs. 
 
2.1 RESEARCH METHODOLOGY 
 
The methodology used for the realization of this master thesis is a dissertation 
between different fields of business, government policies and industrial organization. 
The aim is to create knowledge by recollecting the current global data of the wind 
power industry and contrast it with different competitiveness theories. Due to the 
research questions raised is particularly important to study what are the key 
elements that are creating the competitive advantages in different countries. That is 
why it has been chosen the Michael Porter National Diamond of Competitiveness as 
the main economic theory to explain the differences between countries. The veracity 
of the information used in the research is guaranteed because it mainly comes from 
specialized energy institutions, consulting groups as BTM Consult or directly from the 
turbine manufacturers reports. 
The creation of knowledge is only possible to produce when the research study fully 
understand the context and makes a conscious assumption about reality. 
The second part of the master thesis analyzes the case of the Spanish company 
Gamesa and its role in China. This study case has been developed through the 
strategic information that Games shares with their shareholders and China´s 
government policies reports developed by international institutions and the 
Government of China. 
 
2.2 RESEARCH LIMITATIONS 
 
The master thesis have some limitations in order to focus on the problem itself, and 
not get lost into other details that may be interesting but not directly related with the 
research questions. 
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Talk about geographic limitations in the actual wind power industry while discussing 
one of the biggest turbine manufacturers has not sense, because nowadays the 
market is global. However, in the second part, the research will be limited to define 
the strategy view of only one company, Gamesa Corporación Tecnológica S.A. in 
China. Furthermore, we will only analyze the actual technology, without consider the 
introduction of any unknown and disruptive technical innovation that may change the 
market dramatically in a short period of time. 
Finally, the research will be limited to the wind turbine manufacturers, regardless of 
whom they sell the turbines. Therefore, none of the electric utilities that will use them 
to generate electricity, will be included in the study. 
 
3. AIM AND MOTIVATION 
 
Why is important to study this; what is the significance of studying it; what are the 
goals of the research. 
The aim of this master thesis is to combine two major problems that are currently 
facing European countries. In one hand, the climate change seems to continue its 
way to catastrophic environmental scenario due to our energetic model and its CO2 
emissions. Wind technology has evolved until being able to become a substitute 
energy source that can transform our energetic model to a sustainable one, but its 
implementation still needing the support of government policies to become 
economically viable in front of fossil fuels. Renewable technology may not be as 
profitable as other energetic business, but what is obvious is that science and 
technology have given to humanity the tools to maintain our lifestyles without 
continue polluting our environment. Now is time to decide which are our preferences 
if the economic sheets or the air we have to breath. From the economic point of 
views has a special relevance to study how renewable policies used to promote wind 
power worldwide are working or not, and analyze if the attitude of some countries to 
create protectionism laws to develop a strong domestic wind power industry benefits 
or not the development of worldwide wind energy as a competitive energy source. 
On the other hand, the lost of competitiveness factors in European countries explains 
their deindustrialization process, which have destroyed part of the traditional 
industrial network of Europe, moving it to new developing countries with lower 
production costs. What seemed initially as a win-win process, where developed 
countries benefited from cheaper products while developing countries attracted 
industries from everywhere of the world that helped to impulse their economies, has 
slowly become into an issue for some developed countries. 
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4. WIND POWER AS ALTERNATIVE 
 
Scientific analysis has been showing for years that the combustion of fossil fuels as 
the major source for energy, has catastrophic consequences due to the release of 
uncontrollable greenhouse gases to the atmosphere. That made international 
governments to adopt nuclear power as sustainable electricity source, because of its 
neutral emissions of hazardous gases as CO2, NOx and SOx, but recent events in 
Japan has demonstrated the entire world that the principal issue of nuclear power is 
security. Electricity production is not the only pollutant phase in nuclear power, 
because radioactive waste has not yet a suitable solution, which means that 
generates long-term tons of toxic residues. 
This thesis will focus itself on the wind power as an alternative to fossil fuels and 
nuclear power, because it has the right characteristics to become the renewable, 
clean and sustainable energy to meet the needs of modern society without 
compromising next generations. 
The strongpoint of wind power technology is that is based on a free energy resource, 
the wind, which is generated when solar radiation heat mass air and creates air flows 
due to the differences of pressure in the atmosphere. The lack of hazardous waste 
emissions and the availability of wind in all parts of the planet are the key factors to 
assume that wind power seems to become the alternative to the combustion of fossil 
fuels. 
 
4.1 GLOBAL WIND CAPACITY GROWTH 
 
In some geographic areas the adoption of wind power, as a sustainable electricity 
production is not a newcomer, instead of that they have been developing a wind 
power industry for decades. Is not strange to see then, that most of this industry is 
concentrated on countries where the environmental consciousness has always been 
present, establishing a permanent relationship between the human activity and its 
effects on the ecosystem. Furthermore, these countries, most of them concentrated 
basically on Europe, have lead the utilization of wind technology to generate 
electricity until s.XXI. That fact, explains why, until 2005, wind power was commonly 
installed on Europe while in other areas this technology had been irrelevant (figure 
5). The growing evidences of harmful consequences caused by conventional energy 
sources and the appearance of an industry with unconventional growing rates has 
popularized wind power as an alternative energy technology, penetrating fiercely new 
markets, which in if few years has experienced an exponential growth, in most cases 
superior to traditional markets. 
19 
 
                 
                   
The rapid evolution of this sector has provoked unpredictable and profound changes 
on the industry, which has surprised the wind turbine manufactures that couldn’t 
react quickly to satisfy the new market size. The appearance of new turbine 
manufacturers to take advantage of these new market opportunities is a clear 
example of the industry changes, which traditionally has been controlled by few 
turbines manufacturers due to the presence of strong entrance barriers. 
 
4.2 TRANSLATION OF THE DEMAND 
 
 
 
 
 
Figure 5. Annual Installed Capacity by Region 2003 - 2009 
Source: GWEC –Global Wind Energy Council Data 
Figure 6. Translation of the global wind power demand 2005 - 2020 
Source: BTM Consulting, MAKE, EER. 
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4.3 LOOK AT DIFFERENT MARKETS 
4.3.1 EUROPE 
 
Germany  
Germany has always been a referent in wind power with one of the largest markets 
in the world. By 2009, Germany has 25,78 GW of wind installed cumulative capacity. 
The International Energy Agency confirms that in 2008 Germany generated 40.570 
GWh of wind power that represented the 
40,1% of the renewable energy produced 
and 6,5% of the country total electricity 
consumed. The German market has one of 
the biggest wind power markets in the 
world, due to its clear decision to substitute 
fossil fuels for renewable energies. One of 
the reasons for the high implementation of 
wind energy in Germany is the early 
adoption of feed-in tariffs that attracted lots 
of investments since 1991 when it was 
introduced. Nowadays, after reviewing the 
regulatory framework, Germany continues 
applying the feed-in tariffs as a successful 
support mechanism for attracting new wind 
power plants. 
A trend in the German market is the 
repowering, which consist on the replacement of old turbines with modern equipment 
that are able to use wind resources more effectiveness and have a better integration 
into the grid. 
The German offshore market has a great potential since 2011 as a consequence of 
the Japanese nuclear accident, when the government make a new plan to impulse 
German offshore wind farms. 
Two wind turbine manufacturers, Enercon from Germany and Vestas from Denmark , 
supply more than the 70% of the German market (figure 7). 
 
Spain 
Spain is the forth wind power market in the world with 19,149 GW of cumulative wind 
power capacity, in 2010 it covered 16% of the electricity demand generating 42.976 
GWh, and became the first wind power producer in Europe, ahead of Germany 
despite having less installed capacity. The International Energy Agency reports that 
Spain wind power represented the 49,6% of the total renewable energy generated in 
2008.  
Vestas;  
24,12     GE;  0,12   
Gamesa;  
2,58    Enercon;  
50,27    
Siemens;  
3,48    
Nordex;  
4,80    
Repower
;  10,92    
Others;  
3,72    
Germany market share 
2007
Figure 7. German market share in 2007 
Source: BTM Consult 
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The tremendous grow of the wind power 
industry in Spain has been supported by 
the feed-in tariffs, generating a perfect 
environment to develop renewable 
energy projects. 
The Spanish market is clearly 
dominated by the local manufacturer 
Gamesa, controlling half of the market 
share. Otherwise, the small market 
proportion of the leading company 
Vestas is due to the agreement with 
Gamesa until 2001, which considered 
Spain as an exclusive commercial area 
for Gamesa. 
 
 
 
France 
The French market with more than 3.500 wind turbines actives produced 1,8% of the 
country electricity demand. The wind power only represented the 7% of the total 
renewable energy sources used in France in 2008. 
The target of France, in order to reach the EU 
Directive to cover 23% of the energy 
consumption by renewable energy sources by 
2020, needs to install 25GW of wind power. 
An objective that nowadays seems uncertain 
to be achieved because in 2010 France only 
had 4,5 GW, which means that every year the 
wind installed capacity rhythm will have to be 
increased considerably to reach the 2020 
goal.  
The French government started a tender 
process in 2010 for an offshore wind farm of 
3.000 MW, which winner will be selected in 
2012. Another tender is programed for the 
coming years to reach the 6.000 MW offshore 
capacity. 
 The wind power policy framework of France 
has been changing constantly and has hindered its development. A feed-in tariffs 
was introduced in 2001, but it was revised in 2006 and 2008, making the French 
market uncertain for investors. Although, visual pollution and other environmental 
concerns has put new obstacles in the development of new wind farms. 
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Figure 8. Spanish market share in 2007 
Source: BTM Consult 
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France has not developed any important national wind power manufacturer. For this 
reason, different international companies as Nordex, Vestas, Gamesa, Repower and 
Enercon share the majority of the French market. 
 
 
Italy  
The Italian Wind Energy Association confirmed 4.85 GW of cumulative installed 
capacity in the early 2010. The generation of wind power in Italy represents only the 
7,4% of all the renewable energy sources used in the country. 
The goal for Italy in 2020, under the EU 
Renewable Energy Directive, is to have a 
capacity of 16,2 GW of wind power in order to 
increase its share of renewable energy up to 
17% of the total energy consumption.  
In 1999 with the deregulation of the electricity 
market in Italy, was introduced a renewable 
energy quota system. Later, in 2002 the 
support mechanism changed to adopt the 
Green Certificates system. The market quota 
for renewable energy sources in 2010 was 
6,08%, but each year this quota is increased 
with the aim of achieving the European target 
by 2020.  
However, the principle problem of Italy 
electricity system is the outdated and 
inefficient grid, which cannot absorb all the new wind capacity. That meant in 2009 
that only 70% of the total wind capacity could be connected to the grid. Furthermore, 
the financial crisis has reduced significantly the amount of wind farm projects, due to 
the difficulties to finance them. 
In 2007, the major producer of the Italian wind turbines was the Danish Vestas 
controlling 46% of the market, followed by Gamesa with the 24%. 
 
 
United Kingdom  
Until 2006 the UK wind development was very slow, but then started a growing rate 
over 40% in both onshore and offshore power plants. In 2008 and 2009, the UK was 
the leader in new offshore capacity. 
The British Wind Energy Association said that the UK market accumulated 4,05 GW 
of wind power capacity by the end of 2009, and expects a rapid growth of new 
projects to reach the 10 GW by the end of 2012.  
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Figure 10. Italian market share in 2007 
Source: BTM Consult 
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The EU Renewable Energy Directive, set 
that the UK target is to produce the 35% 
of its electricity using renewable energy 
resources by 2020, far from the 8,6% 
supplied in 2010. That is the reason why 
the UK government in April of 2010, 
introduced the feed-in tariffs to promote 
the development of renewable 
installations. Moreover, the existing 
Renewable Obligation (RO) system has 
been maintained, which fix a mandatory 
market quota for renewables. It works very 
similar to the Green Certificates, because 
the renewable producers receive 
Renewable obligations Certificates 
(ROCs) that can be sold in a secondary 
market to other power suppliers. 
Furthermore an electricity market reform has been announced that will introduce a 
carbon emission price, which will benefit renewable energy sources. The worst part 
of this reform is that renewable energy power plants will have to compete directly 
with nuclear power plants because both technologies don’t emit CO2 pollutants to the 
atmosphere. 
Due to the importance of the offshore turbines in the UK market, those companies 
with an advanced offshore technology, as for example Vestas and Siemens, are the 
ones in a better position to dominate the majority of the UK market. 
 
4.3.2 ASIA 
 
China 
In 2010 China became the country with the most cumulative installed capacity with 
41,8 GW said by the Chinese Renewable Energy Industries Associations (CREIA). 
China wind energy market has been doubling for five consecutive years in terms of 
total installed capacity. This extraordinary growth has been supported by a record of 
investments in wind power in China that surpassed the 20 billion dollars in 2009.  
The forecast of the Chinese government, in the Development Planning of New 
Energy Industry report, has calculated to reach 230 GW by 2020. 
In 2010, China has built its first offshore wind plant, which is also the first offshore 
installation outside of Europe. More offshore projects have been projected for the 
coming years. A tender will always award offshore wind farms in China, in that way 
the government will be able to select the project investors and foreign developers will 
only be able to acquire a minority stake in Chinese offshore wind projects. 
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Figure 11. British market share in 2007 
Source: BTM Consult 
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The rapid growth of renewable energies in 
China has been mainly caused by the 
support mechanisms developed since 2006. 
The Renewable Energy Law was reviewed 
in 2009, which introduced a fixed production 
quota of renewable electricity, subsidies for 
renewable plants and a feed-in tariff for wind 
power generation. 
The wind turbine market in China has 
changed dramatically in few years. 
Consequently, the available data from few 
years ago doesn’t reflect the reality of 
nowadays. That is why the market share of 
2007 is very different from the actual, which 
80% is controlled by the big new Chinese 
manufacturers: Sinovel, Goldwind, XEMC, 
Shanghai Electric Group and Mingyang. But 
the lack of actual detailed information related with the market share of each 
manufacturer in China, makes impossible to represent it graphically. 
 
India 
India has reached 13.065 MW of total wind 
capacity in 2010, which represents the 10,9% of 
the total installed capacity. The wind power 
sector has vigorously boomed in India over 
some developed countries, thanks to the 
support policies for renewable energy that the 
government has been applying during the last 
decade. 
Since 2003, the government policies for 
renewable energy development have attracted 
both foreign and local investments. Some of the 
financial supports to impulse the wind power 
development have been the claim of 
depreciation up to 80% of the project costs 
within the first year and the postpone of earning 
taxes for the ten first years of operation. In 2009, 
was approved a Generation Based Incentive (GBI) for wind power production, which 
is exclusive with the accelerated depreciation, that means that project developers 
can only choose one of them for each project. In order to ensure the security of 
investors, the State Electricity Regulatory Commissions (SERCs) have developed a 
feed-in tariffs and Renewable Purchase Obligations (RPOs) to guarantee the 
economic long-term viability. In 2010, the government introduced a new tax on every 
metric ton of coal used in India, with the aim to reduce its dependency on fossil fuels.  
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Figure 12. Chinese market share in 2007 
Source: BTM Consult 
Figure 13. Indian market share in 2007 
Source: BTM Consult 
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However, the new income tax law, called Direct Tax Code2 that will start working on 
2011-2012, will suppress the accelerated depreciation mechanism, which has been 
fundamental for the rapid growth of the Indian wind power sector.  
India has become one of the major wind turbines manufacturers in Asia, where 
Suzlon still being the leader, controlling more than the 59% of the Indian market. 
Moreover, the global financial crisis seems not to affect the Indian renewable energy 
plans. 
 
4.3.3 NORTH‐AMERICA 
 
USA  
The United States wind market is the second largest market in the world, in terms of 
cumulative installed wind capacity, under China. In 2010, the total capacity reached 
the amount of 40,18 GW installed. 
The sector experienced a period of 
extraordinary growth until 2010, thanks to the 
federal tax policies developed. However, the 
penetration of wind power differs a lot 
depending on which state you analyze. There 
are states like Iowa and Texas where the 
wind power generation exceeds the German 
market, but others like Maryland, Delaware, 
South Dakota, Arizona and Idaho where few 
amounts of wind power capacity has been 
installed. 
Although nowadays wind power in the US 
only represents a 2% of the total electricity 
consumption, the government has defined to 
cover 20% of the US electricity by 2030.  
The principle problem of the US wind power 
market is the lack of consistent policy to support renewable energy development. 
The Production Tax Credit (PTC) has expired several times, which has been seen by 
project developers as a non-secure policy for long-term investments. However, in 
2009 the PTC policy has been extended until 2012 together with a new option to 
elect 30% of the Investment Tax Credit (ICT). The US wind market major problem 
still existing, because in 2010 the senate didn’t approve a national Renewable 
Energy Standard that tried to ensure long-term investments. The lack of a permanent 
support mechanism for wind power generation, explains the up-down cycles of the 
US wind power market. 
The reduction of wind power costs in the US, has made this technology cost-
competitive with natural gas, which will incentive the US utilities to strengthen their 
wind project selection in front of other environmental hazardous projects. 
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Domestic manufacturers, with over 400 US manufacturing plants, mainly develop the 
wind industry in the US. GE with nearly the 40% of the US market share is the 
leading firm, but recently international companies as Gamesa or Vestas has opened 
new manufacturing plants in the US, in order to be able to compete directly with 
national manufacturers. 
 
Country  Installed 
capacity 2010 
(GW) 
Target capacity  
2020  (GW) 
Capacity 
variation (GW) 
Government policy 
 
Germany  25,78  55  +29,2 (113%)  Feed‐in tariffs 
Spain  19,15  40  +20,8 (109%)  Feed‐in tariffs 
France  4,5  25  +20,5 (456%)  Feed‐in tariffs 
Italy  4,85  16,2  +11,3 (234%)  Quota 
United 
Kingdom 
4,05  20  +15,9 (394%)  Feed‐in tariffs 
(2010) + Quota 
China  41,8  230  +188,2 (450%)  Feed‐in tariffs + 
tender (offshore) 
India  13,1  65  +51,9 (396%)  Feed‐in tariffs + 
Quota  
USA  40,18  187  +146,8 (365%)  Production Tax 
Credit (PTC) 
 
 
 
4.4 FUTURE KEY MARKETS 
 
4.4.1 USA  
The US market with excellent wind resources and a low penetration rate (less than 
1% of electricity generation) is seen as one of the markets with a greatest potential 
growth, becoming in the near future more important than other traditional markets (i.e 
Germany). 
In 2006 some of the most important companies (Clipper Windpower, Gamesa, 
Siemens and Suzlon) opened new assembly and manufacturing plants in the U.S. 
and new facilities contracts have been awarded for the long term in order to develop 
a domestic wind turbine industry. 
In addition, U.S. wants to meet the target of generating 20% of its capacity using 
wind power, to achieve the goal it would need to increase the accumulated installed 
capacity from 40,18 GW in 2010 to 320 GW in 2030, which means it will double the 
entire cumulative wind installed capacity of the world in 2009. 
 
Table 1. 2010 Wind Power Capacity and 2020 Targets 
Source: EWEA 
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4.4.2 CHINA  
According with the International Energy Agency, China expects an electricity demand 
increase of 250% between 2004 and 2030. This demanding increase in China will be 
partially supplied by the growing wind power industry that doubles its size each year, 
which absorbed the 36% of the global installed capacity in 2009, ten times bigger 
than 2006. Furthermore, a recent government policy obligates Chinese utilities to 
ensure that 10% of their renewable energy must not come from hydropower by 2020, 
which framework have created a perfect opportunity for other types of renewable 
energies to develop. 
Wind power multinationals as Vestas, Gamesa, Suzlon, Acciona, GE and Nordex 
have opened manufacturing facilities in China in order to respond to the growing 
demand, but also Chinese manufacturers are experiencing a quickly gaining of 
national market share, which in 2006 represented the 41% of the market, eleven 
points ahead of the 2005 market share. The growing of Chinese companies is 
expected to slow down in next years, when international manufacturers build out 
capacity inside China. 
The main reasons why international companies are still more competitive against 
Chinese manufacturers is due to their experience and technological knowledge in 
wind technology, which is directly related with the quality of the services and the 
costs of energy production. Another important factor is the improved supply chain 
management of international companies that built integrated production facilities in 
order to avoid the errors made during 2005-2007, when they were affected by 
important components constrains. 
The main problem for Chinese turbines manufacturers is the lack of own-technology. 
Local firms have solved it by different ways; most of them have acquires a license 
technology from external companies with the aim of taking advantage of early market 
entrance. Another option to acquire technical knowledge is through a joint venture 
with international firms with the finality to start producing in China, but with the issue 
of transferring technology to local competitors. Another two options for local 
manufacturers to find the technology needed, was acquiring R&D companies to 
develop new Chinese products, for example the wind turbine blades, or simply build 
in-house technology with the financial support of China government to investments in 
this field. 
China has identified the renewable industry as a strategic field and has developed a 
specific energy policy to support the local manufacturers in order to meet the 
ambitious market share targets and help Chinese companies to generate a 
specialized cluster and export their products to international markets. Some of these 
policies include half the normal VAT rate for domestic turbines and the no exemption 
tax for imported turbines. Thanks to the government measures local manufacturers 
are able to compete directly with international firms, which in some cases have 
protested against the unfair Chinese policies for being too protectionist. 
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4.4.3 OFFSHORE  
The progression of offshore wind power development has been slower that what was 
predicted, because there have been external difficulties to get the requirements 
needed for large offshore wind farms, but also the loss of cost competitiveness has 
affected the offshore projects. 
After 2006 some new projects appeared and reactivated the offshore market. One of 
the most promising offshore market opportunities is located on the UK coast with 
several projects undergoing. Recently, a second round of lease allocations in the UK 
was done but this time it was located further away from the UK shore. 
The forecast says that the growing demand of this kind of wind farms can grow until 
reach the 10% of all the European cumulative capacity. However, is important to 
recognize that some of these projects may be delayed due to the difficulties to get 
government approvals. 
 
5. WIND TURBINE MANUFACTURERS 
 
5.1 VERY CONCENTRATED GROUP OF COMPANIES 
 
The wind turbine market has been always controlled by very few wind turbines 
manufacturers, which normally had a dominant position on their respective national 
markets and those close to it. This relation between the company provenance and its 
position as a clear market leader has always existed and nowadays still being 
observable.  
 The number of wind power manufacturers has been very low due to the difficulties of 
producing such a high technological product, wind turbines combines different types 
of advanced technical knowledge to transform kinetic energy into electricity. 
Figure 15. Global Wind Top Manufacturers Market 
Share 2006. 
Source: BTM Consult 
Figure 16. Global Wind Top Manufacturers Market 
Share 2009. 
Source: BTM Consult 
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Furthermore, the economic viability of wind turbines are extremely related with the 
turbines efficiencies, that is why only few companies could develop a product that 
combines all these requirements. 
Few years back, energy giants trended to gain market share by buying up existing 
companies and technologies. For example, in 2002 GE acquired Enron Wind to enter 
the wind market, in 2004 Siemens acquired Bonus and a wind turbine component 
supplier called Flender Holding Gmbh, the multinational Alstom bought the Spanish 
Ecotecnia for 350 € million and the French Areva took control of the 51% shares of 
Multibrid Entwicklungsgesellschaft’s in 2007. 
Vestas market share have declined more than 60% in the last five years, but it is still 
retaining the industry leading position and has a good position in the mid and long 
term thanks to its innovative offshore technology. 
Gamesa started in 1994 producing wind turbines thanks to a joint venture with 
Vestas. The Danish enterprise, agreed to transfer their technical knowledge in 
exchange for a geographic limitation where Gamesa could sell. If they wanted to sell 
their turbines offside Spain, Latin America and North Africa, they had to be previously 
authorized by Vestas. Finally, this agreement was closed in 2001, when Gamesa 
bought the 40% of their stock shares to Vestas, finishing with the commercial area 
restrictions and transferring the technical knowledge to Gamesa.  
Also Gamesa have seen declining their market share, as well as Vestas and other 
traditional European wind turbine manufacturers, while new competitors from 
developing areas, principally China and India, have become the top world wind 
turbine manufacturers. This rapid change of roles can be explained only by two big 
variables: the translation of the demand to new geographic areas and the 
government policies of some countries to promote domestic manufacturers. 
The emergence of these new companies in the wind industry has demonstrated that 
wind turbines still being a competitive sector, where new companies can achieve to 
gain a dominant position in less than five years, far from the idea of a static industry 
controlled entirely by ten permanent multinational companies. 
 
6. GOVERNMENT POLICIES AND OTHER PROMOTING 
MECHANISMS 
 
Some governments have developed different types of policies to support the 
implementation of renewable energies. In some cases these subsidiaries have the 
aim to increase the costs competitiveness of renewable energy in front of the 
relatively cheap but unsustainable fossil fuels. Those kinds of policies are necessary 
because the reduction of renewable energy production costs still being insufficient to 
be independent from subsidies.  
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Otherwise, some government policies are developed with the aim of promoting 
domestic renewable energy industries in front of international competitors. This 
objective is achieved through the application of specific taxes to foreign firms, which 
as a result cannot compete directly with national manufacturers. This type of 
protectionist policies is normally established by countries with a great renewable 
energy potential, considered in most cases as a strategic sector for the their national 
economic future. 
 
6.1 WHY SUPPORT RENEWABLE ELECTRICITY? 
 
Renewable energy needs external support to eliminate the economic gap between 
them and conventional energy sources. The principal reasons of this gap are the 
non-accounting of external costs and the subsidies of unsustainable and pollutant 
energy sources like fossil and nuclear fuels. 
The reason why traditional energy sources are more competitive than renewable 
energy sources is caused they don’t take into account the internalization of external 
costs. The environmental impact of using some types of energy technologies are not 
transferred to the energy price, which then does not reflect the total costs of 
generating electricity. This situation is changing and some countries are starting to 
taking into account external costs via taxes or emissions trading schemes. Countries 
from all around the world have stimulated the growth of wind power because the 
technology offered the solution of generating electricity without damaging the 
environment and the health of population. 
Subsidies for unsustainable energy sources still existing in non-OCDE countries for 
an amount of 310 billion dollars, as IEA confirmed in 2008. In most markets the total 
cost of electricity is not transferred to the final consumer thanks to the subsidies, for 
this reason policies to reduce subsidies to fossil fuels are not supported by people 
and consequently governments prefer to develop attractive renewable energy 
policies instead of increasing the price of electricity. 
The need of high initial investments for building wind power plants, as well as other 
kind of renewable energy plants, is supported by different government policies 
developed to attract investors. Most of these policies try to focus on the long-term 
security in order to reduce the investment risks. 
Wind power implementation is nowadays possible only with the help of governmental 
support policies, rather than the free market laws. In an unregulated market without 
this kind of support policies would be impossible to have grown the wind technology 
as it has done in the past. 
In this section we are going to look to the most common support systems that 
nowadays governments are using in the wind power industry. All these different 
support mechanisms can classified by two different ideological approaches: 
‐ Price-based support also called feed–in tariffs. 
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‐ Quantity- based obligations: through the trade of green certificates. 
 
6.2 COMMON RENEWABLE ENERGY POLICIES 
 
6.2.1 FEED‐IN TARIFFS 
This is the most common incentive mechanism, and it is actually used in all the big 
renewable markets. Electric utilities have to control that renewable plants are 
correctly connected to the electric grid and they must buy all the renewable electricity 
generated at a fixed minimum price. The feed-in tariffs fixed price of renewable 
energy, principally applied in wind and solar power, is higher than the average 
energy market price. This increment of energy costs in many cases is not assumed 
by the utility, which normally translate it to the end consumer. One of the strongpoints 
of the feed-in-tariffs policy is that it will be guaranteed for a specified period of time in 
order to provide investment security. It has demonstrated to be a successful 
incentive in some countries as for example Germany. 
A small alternative to feed-in tariffs is the fixed mechanism that consists on a fixed 
amount over the electricity price is paid directly to the clean electricity generation 
companies. Two big markets, Spain and Denmark, use it with the aim to ensure 
investors security. 
As a consequence, this renewable policy, by providing stable and long-term 
renewable power plants exploitation to investors, has created the perfect framework 
to support the development of renewable energy in some countries. That is why it 
has been defined as the most successful renewable energy policy. 
 
6.2.2 QUOTA BASED SUPPORT (TGC AND RPS)  
The Quota based support sells renewable electricity at normal price but suppliers are 
obligated to generate a minimum clean electricity percentage of their total energy 
supply, this quota is fixed by the government. If these requirements are not 
compliance a penalty is imposed.  
Some countries use Green Certificates to proof the compliance of the market quota, 
which can also be tradable in secondary markets (TGC). In other countries it receive 
the name of Renewable Portfolio Standards (RPS) that don’t use the tradable green 
certificates but it can be combined with feed-in tariffs and tender policies. 
The quota based support mechanism focus on being cost-effective, because green 
electricity producers have two income sources. First by selling electricity they have 
produced at market price and secondly by selling the green certificates to the 
national green certificate market. 
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6.2.3 TENDERING  
Governments call for tender for a determined wind power plant project of a specific 
size. They offer the power generation costs per unit of power generated, so the 
bidder with the lowest financial requirements wins the tender and acquire the support 
granted. 
However, the evolution of some tender systems has revealed important problems 
based on the low projects profitability due to the competitive bidding process. 
 
    6.2.4 NET METERING 
Net metering is a support mechanism used basically by decentralized solar and wind 
power plants. Wind decentralized power generators are not as common as small 
solar installations, that is why this policy is mainly used by small solar energy plants. 
Decentralized solar and wind power producers are independent producers with the 
right to be connected to the grid and sell the excess of their electricity to a local 
utility. It consists of making a balance at the end of each month and if the electricity 
produced is higher than the consumed then the utility pay for the electricity net 
production. However, in most cases this support mechanism is not enough to finance 
the solar PV panels used to produce electricity. 
The support mechanism only targets small scale applications and cannot be applied 
to large-scale power plants.  
 
6.2.5 EXTRA TAXES AND INVESTMENT INCENTIVES 
Most of the previously explained support mechanism are combined with 
supplementary taxes and investment incentives, as capital grants, soft loans, tax 
credits, etc in order to develop the renewable energy market. Renewable energy 
producers are often exempt of paying certain taxes. For example, in the developed 
countries don’t have to pay carbon taxes while in developing countries they are 
exempt of paying import taxes for renewable energy  equipment. 
 
6.3 THE KYOTO MECHANISMS 
 
The Kyoto Protocol was adopted in 1997 during the Conference of the Parties to the 
United Nations Framework Convention on Climate Change (UNFCCC). The principal 
content of the Protocol defined the greenhouse gasses emission reduction targets for 
Annex I Parties, also called developed countries (Annex I: list of UNFCCC Annex I 
Parties). The Protocol defined greenhouse gasses (GHG) the group of carbon 
dioxide (CO2), methane (CH4) nitrous oxide (N2O), HFCs, PFCs and SF6.  
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The Kyoto Protocol introduced three flexible mechanisms, which would permit Annex 
I Parties to achieve effectively their emission reduction targets between 2008-2012. 
These three Kyoto mechanisms are: 
 
     
6.3.1 CLEAN DEVELOPMENT MECHANISM (CDM) 
The Clean Development Mechanism (CDM) was included in the Kyoto Protocol 
(article 12), celebrated on the 1997 by the United Nations Framework Convention on 
Climate Change (UNFCCC). The principal purpose of the CDM is the assistance to 
industrialized countries to meet their emission reduction goals during the period 
between 2008 and 2012. But the Clean Development Mechanism is a cooperative 
support measure, because it involves both industrialized and developing countries in 
a win-win project.  
The basis of the CDM, consist in the subscription of agreements between developed 
countries (Annex I countries) or companies from industrialized areas with developing 
countries (non-Annex I countries), with the aim of achieving their reduction of 
greenhouse gasses emission goal by investing in projects that reduce the emission 
of these gasses in developing countries, thus developed countries acquire certified 
emissions reductions (CERs) credits with lower costs than in their original country. 
CDM are considered a win-win measure, because allows a dramatically reduction of 
costs for the industrialized countries, while reducing the same amount of emissions 
as there wasn’t CDM’s, and developing countries (non-Annex I) benefits from the 
large investment on sustainable development like for example renewable energy 
infrastructures.  
 
Example of how a CDM works: 
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Figure 17. Example CDM project between Sweden and China. 
Source: World Wind Energy Association – The clean Development Mechanism and Wind Energy 
34 
 
Project 
design 
Validation  Monitoring Registration 
Verification 
and 
certification 
CERs 
Emission 
CERs 
Distribution 
 
With the investments of governments and companies on CDM’s they are obtaining 
Certified Emission Reductions (CER) cheaper than in their national market at the 
same time that they are able to achieve the reductions promised and as counter 
effect it stimulates the investments on clean energies in underdeveloped countries. 
Those CDM projects have to be accepted by the UNFCCC, which qualifies and 
validates the emission reductions of each project. The normal process of CDM 
projects go through the next phases before they achieve their finality: project design, 
UNFCCC validation, registration, monitoring, verification and certification, emission of 
CERs and distribution of CERs. 
   
One of the problems that are facing this mechanism is the type of projects that have 
been presented, because in some cases projects like large hydropower 
infrastructures can be obstacles for the coming emission reduction beyond the Kyoto 
Protocol. That is why the UNFCCC have to supervise the projects accepted, because 
only few of the candidatures collect all the mechanism requisites. 
The Designated National Authority (DNA) requirements for CDM project approval 
are: 
‐ Qualification to participate CDM. 
‐ Qualification of the Project Design Document. 
‐ Baseline Methodology and emission reduction. 
‐ Price of CER (€/tCO2) and total transfer of CERs (tCO2e). 
‐ Funding and technology transfer (need to confirm that project funding is 
not diverted from Official Development Assistance). 
‐ Crediting period. 
‐ Monitoring plan. 
‐ Contribution of sustainable development. 
 
There are a lot of different types of CDM projects, but wind power development 
projects are especially numerous, because the CDM mechanism is the perfect tool to 
solve the key issue of financing wind power plant in some Asiatic, Latin American or 
African countries.  
Figure 18. CDM project process. 
Source: World Wind Energy Association – The clean Development Mechanism and Wind Energy 
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The amount of wind power CDM projects is permanently increasing, and in 2011 
those were the second biggest type of renewable energy projects after hydropower, 
in the pipeline of UNFCCC projects. Most of these wind projects are concentrated 
are nowadays in India and China, which are absorbing 80% of the total wind CDMs. 
The Clean Development Mechanism have become an essential mechanism for 
developing countries to attract large amounts of investments that have revolutionized 
the development rhythm of some sustainable development sectors in specific 
geographic areas, like for example the wind power sector in China or India. 
 
 Number of 
projects 
kCERs 2012 kCERs Population 
(Millions) 
2012 CER 
per capita 
Latin America 918 14,9% 91290 377976 13,7
% 
449 0,84 
Asia & Pacific 4938 80,3% 672366 2197982 79,7
% 
3418 0,64 
East Europe& Central Asia 62 1,0% 15518 41075 1,5% 149 0,28 
Africa 161 2,6% 31553 101149 3,7% 891 0,11 
Middle-East 68 1,1% 13147 38816 1,4% 186 0,21 
TOTAL 6147 100% 823874 2756999 100% 5093 0,54 
  
 
Table 3. CDM projects by host region. 
Source: UNEP Risoe Centre on Energy, Climate and Sustainable Development (URC) (1st May 2011) 
Table 2. CDM projects by type. 
Source: UNEP Risoe Centre on Energy, Climate and Sustainable Development (URC) (1st May 2011) 
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    6.3.1.1 CDM ISSUES 
 
CERs Price Volatility 
The CDM income for installing a new wind 
power plant is relatively low in comparison 
with all the installation costs. Additionally, the 
CERs price (€/ ton of CO2) is traded in the 
markets and it is characterized by its high 
volatility, which makes hard for investors to 
predict the amount of income that the CDM is 
going to generate. But the reason why there are 
so many wind power CDM projects is that 80% 
of the plant costs occur during its construction 
phase and that gives a stable and predictable capital costs plan, which is highly valuated 
by investors. 
 
 
Additionality 
The Kyoto Protocol only identifies as CERs those additional reductions of emissions 
that wouldn’t be possible without the existence of the CDM. The amount of 
greenhouse gasses reductions is calculated by the difference between the emissions 
of the CDM project and the estimated gasses emissions of a regular project. If the 
projects don’t have additional gasses reductions, then they would have difficulties to 
get the CDM validation. 
The additionally requirement acts like a barrier form most of the CDM projects 
candidates. Moreover, this CDM rule is seen as an incongruity in some countries 
because those regions with a stimulating renewable energy policy will become not 
attractive for CDM projects because of the lack of additionality. Therefore, CDM rules 
may discourage governments to use successful renewable energy policies. 
 
Baseline 
The CDM baseline fixes the amount of CERs generated by estimating the quantity of 
greenhouse gasses emissions that would have occurred if the CDM project didn’t 
exist. That means that those countries with a renewable energy implementation will 
receive less CERs per unit of energy, than those countries using pollutant electricity 
sources. That rule may discourage some countries to develop its clean energy 
market. 
 
 
Figure 19. 5 years CER Futures price chart. 
Source: ICE ECX CER Futures (ICE) 
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Transaction cost 
The transactional costs are implicit in the nature of the CDM project cycle, but it 
could be managed in a different way by following the principles of feed-in tariffs with 
the finality of simplify and save some administrative costs. That is especially 
important in small wind power plants because the costs to assume are very high in 
comparison with the certificates they will generate. Simple actions like using a net 
meter to measure the amount of electricity generated can reduce significantly those 
costs.  
The principal problem is that transactional cost must be paid in advance and CDM 
revenues will only materialize once the project have been validated, registered and 
CERs issued.  
 
    6.3.1.2 THE FUTURE OF CDM 
 
The Clean Development Mechanism (CDM) will not be longer applicable at the end 
of 2012. But the United Nations Framework Convention on Climate Change is 
negotiating an agreement to continue the program beyond 2012. The new 
mechanism will incorporate some modifications in order to eliminate the old CDM 
issues and increase the participation of the developing countries in the projects.  
The principal need that the new CDM should solve is offering to developing countries 
an easier via to renewable energy technologies and funds to install clean power 
plants. 
During these decades has been possible to determine that the best government 
policy to deploy and generalize wind power plants, while developing a domestic wind 
industry, is the feed-in tariffs. The reason is that it offers the long-term market 
security needed for investors. 
The new CDM, must take into account different factors in order to encourage 
governments to introduce successful energetic policies, capable of stimulate and 
develop the renewable energy sector. To achieve the goal of developing countries to 
have access to finance new renewable energy projects, the new CDM rules should 
introduce innovative factors that solve old CDM deficiencies and promotes new 
valuable elements. By this way, the Clean Development Mechanism will continue 
being an important instrument for environmental protection and accelerate the 
economic and energetic change of some underdeveloped regions. 
 
    6.3.2 JOINT IMPLEMENTATION (JI) 
The Joint Implementation mechanism is included in the Kyoto Protocol, article 6. 
Determine the possibility of countries in Annex I to invest on projects to reduce 
greenhouse gasses emissions in other Annex I countries (host Party), in order to 
achieve their GHG emission goals. Each credit, called Emission Reduction Unit 
(ERUs), is equivalent to one ton of CO2 reduction. 
38 
 
In contradistinction to the CDM where CERs were generated by emission reductions, 
the JI cannot vary the total amount of emissions generated by Annex I Parties but it 
can contribute to reduce GHG emissions in the investor country as long as the same 
amount of emissions are added to the host country GHG balance. 
Investor countries use this mechanism because is cheaper to reduce GHG emission 
in these host countries than in their own countries. In contrast, host countries 
objective is to reduce their GHG emissions. Most of these host Parties have 
transition economies like Russia, Ukraine, Bulgaria or Poland. 
Joint implementation projects are categorized into two different types: 
‐ Track 1 projects: includes small projects that needs less requisites and 
verifications. It allows to speed-up the overall approval process. 
‐ Track 2 projects: large size projects that have to be reviewed by the 
Joint Implementation Supervisory Committee (JISC). That process is 
complex and dilatory. 
 
    6.3.3 INTERNATIONAL EMISSIONS TRADING (IET) 
The trade system of greenhouse gasses included in the mechanisms of the Kyoto 
Protocol have a direct influence on the development and promotion of renewable 
energies, because most of the pollutant gasses reductions are achieved through the 
installation of new renewable power plants as well as other clean systems. 
The main objective of the IET is that Annex B countries of the Kyoto Protocol (Annex 
I) are able to achieve the GHG emission reduction target. Countries receive a 
determinate quantity of AAUs, Assigned Amount Units, equivalent to their target 
emission reductions between 2008-2012. Each AAUs is equivalent to a ton of carbon 
dioxide, and they are distributed by the Designated National Authority (DNA) to 
particular corporations, which have to reduce their GHG emissions. 
In Europe, the European Union Emissions Trading Scheme (EUETS) was created in 
2005 and now is the largest emissions trader of the world and controls the 50% of 
CO2 European emissions. It is an important tool in order to reach the GHG emission 
reduction targets set in the Kyoto Protocol. 
The European countries depending on the different reduction targets, defined their 
national emission caps. The European Union Allowance Units (EUAUs), which are 
equivalent to the AAU but in Europe, are distributed among various industrials 
enterprises according to baseline statistics. These enterprises will have to return an 
equivalent amount of EUAUs as tons of CO2-e they have emitted. If they accomplish 
to reduce emissions above the targets, then they can trade with the extra EUAUs in 
the climate exchange markets. But if they have emitted more GHG than their caps, 
then they are forced to buy EUAUs in the markets. With this method the industrial 
operators have financial incentives to reduce their pollutant emissions to the 
atmosphere, but if they don’t achieve the target they must pay a penalty. 
Other part of the world use similar emission trading systems, like the Carbon 
Pollution Reduction Scheme (CPRS) in Australia, the Japanese Voluntary Emission 
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Trading Scheme (JVETS) in Japan or the Chicago Climate Exchange (CCX) in North 
America. Some of them have the particularity of being voluntary, that means that 
companies can agree voluntarily to participate in the scheme like the Japanese and 
the American systems. 
 
7. WHERE THE COMPETITIVENESS COMES FROM? 
 
The company competitiveness is the reason of its existence. This competitiveness 
factors could be located in different business elements, as for example in the 
characteristics and qualities of its products, in its efficient organizational processes or 
simply in its business model. The key point of the competitive advantages is that they 
can differentiate its products from the rest of competitors, which offers similar 
solutions to the market needs. As a result of these differentiations, final customers 
prefer some products above others. That is the reason why study how successful 
competitive factors are created is so important for companies from any type of 
sector. 
But, we really know where all these competitive advantages are created? Instead of 
what is thought, competitive factors don’t depend directly from the company activity, 
because there are external elements that can exercise a significant influence on a 
company success. 
The economic environment can condition the evolution of a company. Consequently, 
is important to analyze the different elements of a company environment in order to 
know which are the advantages that it is offering and how the company could use 
them, but also the limitations of these external factors could represent an important 
role to know in order to look for suitable alternatives. 
To summarize, the competitiveness of a company is extremely related with its 
decision of where to locate its base, because depending on that companies will be 
able to develop different competitive advantages that will determine its domestic and 
international success. 
 
8. THEORY OF THE COMPETITIVE ADVANTAGE OF NATIONS 
 
The prestigious economist Michael E. Porter wrote in 1990 a report in Harvard about 
the competitive advantage of nations. In that report, Michael explains which are the 
elements and patterns of successful nations that have been able to create world-
leading industries thanks to its competitive advantages developed. 
40 
 
Basically, a nation’s competitiveness depends on the capacity of industries and the 
economy to promote innovations and improvements. That is the reason why the 
creation of knowledge has become one of the major preoccupations of modern 
economies in order to feed industries with new technologies and help them to gain a 
significant competitive advantage. However, there are huge differences on 
successful competitive factors in each country, and that means that nations cannot 
succeed in all the industries, but they could be extremely competitive in particular 
industries that take advantage of the national patterns. 
There are different elements that can help to improve a national competitiveness, as 
for example the labor costs, natural resources, exchange rates, interests rates and 
economies of scale. Governments have also an important role to support and 
promote the innovation and competitiveness of their economies using different 
policies and mechanisms. 
To explain how companies succeed in international markets, the economist identified 
that most of these competitive advantages comes from innovation acts. These 
innovation processes have developed new technologies, which have permitted the 
appearance of new products, new production processes and new ways of doing 
things better. For this reason, can be affirmed that the innovation is the major creator 
of competitive advantage. 
These innovation processes are in many cases an accumulation of small and 
insightful discoveries, more than a single breakthrough technology development. The 
reason why it is able to create competitive advantage is because of its ability to find 
new market opportunities or identify and focus on a market segments that have been 
ignored before it. The competitive advantage generated by an innovation depends on 
the velocity of competitors to respond to such industry improvements. 
Another benefit of innovation in international companies is that it is capable to 
anticipate domestic and foreign needs, because there are some needs easier to 
identify in local markets than in international markets, but it doesn’t mean that they 
doesn’t exist. Information and how it flows is very important in the innovations 
processes, because it is what really is going to create the competitive advantage. 
This valuable information is sometimes generated by research and development but 
in many cases it comes by serendipity, only by looking in the right place at the right 
moment. What is sure is that in most of the cases, innovation is only possible as a 
result of lots effort and time dedicated to develop new technologies. 
The main problem of the competitive advantages acquired by innovation acts is that 
they have to be constantly upgrading in order to maintain them, because competitors 
can imitate almost everything. That means that dynamic competitors sooner or later 
will overtake any company that stops innovating which will eliminate their 
advantages. Then the only way to conserve a competitive advantage is by promoting 
the permanent improvement. 
There are two patterns for maintaining and creating sustainable advantages: 
‐ A company must adopt a global strategy approach, by selling its products all 
around the world under the same brand name. Sometimes the company 
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could benefit from locate some production plants or R&D facilities in 
geographic areas with lower wage rates or to improve its access to new 
markets. 
 
‐ Sometimes for creating new advantages the company needs to make its 
existing advantage obsolete. If not, some competitor will make it and the 
company will have lost the opportunity to continue leading. 
 
Innovation and change are two concepts that are highly related, because innovation 
without change is impossible, and vice versa. The problem is that any successful 
company needs from innovation to sustain its competitive advantages, but also 
successful companies are fearfully to introduce changes in its successful operations 
methodology. Normally, this kind of companies doesn’t want to risk their stability with 
new methodologies, in order to defend what they have. But as it has been explained 
before, when the innovation stops, is question of time when the competitive 
advantages of the company will be imitated or surpassed by the aggressive 
competitors. 
 
8.1 THE DIAMOND OF NATIONAL ADVANTAGE 
 
Porter argued that aggressive competitors and rivalry are the best incentive for 
companies to innovate. He developed the Diamond model based on four 
determinants to explain the success of manufacturing clusters. 
The Diamond of national advantage explains why some companies located in 
determinates nations can make promote innovation and change that drives them to 
get competitive advantage, while others can’t.  
The international competitiveness and success of a nation in a particular sector lies 
in four nation attributes that are dependent on each other. These attributes trigger 
local firms to compete and create competitive advantage, but they are a system 
where if one determinant is not working okay, then the nation cannot gain the desired 
competitive advantage. Is the interaction between the national attributes what makes 
it inimitable by foreign rivals. 
These attributes are: 
1. Factor Conditions: national production factors (skilled labor, infrastructure, 
…). 
2. Demand Conditions: domestic demand. 
3. Related and Supporting industries: presence of industries suppliers and other 
business related with the sector. 
4. Firm Strategy, Structure and Rivalry: environmental national conditions that 
helps to generate domestic rivalry, innovation and change. 
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When a nation manages these attributes and gets a rapid accumulation of 
specialized assets and skills is when it is able to gain competitive advantage. The 
benefits of a dynamic home market based on a fully competitive environment are the 
key to become competitive in a global market. 
Porter argued that not all the firms would be able to survive in this aggressive 
environment; there are a group of companies that will inevitably fail in such a 
competitive market. But as well as the Darwin theory of species, the survivors would 
be more likely to achieve international success. 
 
    8.1.1 FACTOR CONDITIONS 
None of the most important production factors of a nation are inherited, instead is the 
own country that creates them. These valuable production factors are specialized 
and involve sustained investments. The categorization of production factors as raw-
materials resources, capital, labor and land is too general and would be better 
categorized if we talk about Human Resources, Physical Resources, Knowledge 
Resources, Capital Resources and Infrastructures. Human resources enclose 
different factors as the quantity, skills, labor costs, ethics and etcetera. Physical 
Resources refers to the quality, abundance of raw materials. The universities, 
institutions and industry facilities form the knowledge Resources. Capital Resources 
refers to the amount of capital available to invest in a particular sector. Infrastructure 
are constituted by the roads, mail, electricity grid, communications and etcetera. 
 The majority of these basic factors are not elements of high value in industries 
based on knowledge, because they can be acquired easily in the global market. 
Those institutions that develop specialized factors and works restless to continue 
Firm Strategy, 
Structure and Rivalry 
Demand Conditions 
Related and 
Supporting Industries 
Factor Conditions 
Figure 20. Determinants of National Competitive Advantage. 
Source: Michael E. Porter – The Competitive Advantage of Nations 
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improving them are the kind of institutions that can generate a world leading 
advantage.  
In some cases, domestic disadvantages can be transformed into advantages under 
certain conditions through innovation processes n advance of foreign rivals. 
The key points to innovate are having access to people with the right knowledge, 
experience and skills and a strong domestic demand.  The market is a powerful tool 
that is continually emitting signals of business opportunities. Also is very important to 
have domestic aggressive competitors who pressure the local firms to continue 
upgrading and spur the innovation. 
 
    8.1.2 DEMAND CONDITIONS 
In the Porter’s Diamond Model, he argues that it may seem that with globalization, 
the relevance of domestic demand could be insignificant. However, the truth is that 
nations can only gain competitive advantages if the home demand is strong enough 
to generate early and right signals of which are the market emerging needs. 
Contrary to what it may seem, markets with strictly demand and sophisticated buyers 
are highly beneficial conditions to develop competitive advantage due to the pressure 
that this kind of buyers are exercising to innovate and meet higher standards. This 
home demand is highly valuable because it can usually predict future needs on 
foreign markets, and then companies can anticipate global trends. 
The resume is that firms can achieve international advantage thanks to the home 
demand through two different ways. The first one, the buying behaviors can 
anticipate international trends. Second of all, home demand can pressure firms to 
improve their products and services to meet the exigent demand. 
 
    8.1.3 RELATED AND SUPPORTING INDUSTRIES 
The existence of a high competitive related and supporting business network can 
help to gain national advantage. The presence of suppliers and end customers near 
to the company location can reach an efficient information flow and communication. 
A good communication flow develops a win-win relation for both parts, but not all the 
relationships can provide a mutual advantage, in most cases it needs from proximity 
in order to make rapid and fluent communication method, where suppliers and 
companies can work hand by hand to improve their respective activities. These 
interactions between home based companies promote the interchange of knowledge, 
experiences and technology that spur the innovation processes.  
 
    8.1.4 FIRM STRATEGY, STRUCTURE, AND RIVALRY 
The National environment develops a fundamental role in how companies organize, 
interact and compete. The big issue of managing competitiveness is that there is not 
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any management system that works in all cases, instead of that is necessary to 
analyze each company independently in order to consider the specific and particular 
elements that constitutes every firm. The industry and the country have a high 
influence on the management practice that can be applied to take advantage of their 
factors and achieve the company goals. 
One of the most important factors that an economy has to succeed depends on how 
its most valuable labor force is educated and where they choose to work. That is why 
the prestige of certain sector, as for example the renewable energy industry, is able 
to attract the most talented people and high amounts of capital. Thanks to the power 
of attractiveness of these prestigious industries get, those have more possibilities to 
become international successful companies, but in that process its not clear if they 
global competitiveness is the cause or the effect of their nature of attraction.  
Home rivalry is the perfect stimulus to create or gain competitive advantage and 
having access to world leading position. Consequently, the domestic rivalry could be 
considered the most important determinant of the Diamond model defined by Michael 
Porter because it has the power to influence over all the others determinants. 
 On one hand, some traditional economic theories are convinced that the home 
rivalry is an inefficient model, full of duplications processes that prevents companies 
to achieve economies od scale. For this reason, they defend the creation of only one 
or two national leading companies with the strength to compete with international 
firms.  However, these national leading companies are in reality inefficient and 
uncompetitive due to the role of governments to subsidize with aim of protecting 
some specific strategic sectors. The existing telecommunications or aerospace in 
most of the countries are examples of huge companies generated by a clear support 
of government policies that distorted the free competitiveness. 
On the other hand, there are theories where domestic rivalry push companies to 
improve innovate and compete not only for a market share, but also to attract 
talented labor and capital. This model based on the free market leads companies to 
lower costs, better products and quality. All the domestic rivals compete under the 
same market conditions, which mean that there are not any different advantage or 
disadvantage between companies for operating in the national market. 
The comparison of these two economic models, drive to the conclusion that domestic 
rivalry benefices the national competitiveness, so governments should invest its 
efforts not to make national leading companies, but to guarantee an excellent 
education system and facilitate the access of national companies to foreign markets 
in order to be more profitable and efficient.  
 
8.2 THE DIAMOND AS A SYSTEM 
 
Each determinant of the Porter’s Diamond model represents a national advantage; 
all the attributes that conform the diamond are interconnected by a strong 
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dependence. The domestic rivalry and the geographic concentration are the 
elements that develops a strong relationship between the different attributes, which 
can arrive to be as interconnected and powerful that the diamond itself could be 
considered as a whole system. 
The effects between the different elements of the diamond are bidirectional, which 
main goal is to make clusters of competitive industries.  If  one of the  elements 
form the diamond its state, is  indirectly affecting the other components because of  their 
strong connection.  This interconnected  system facilitates  the creation  of clusters of 
competitive  industries.  The  arrival of newcomers  in  a  cluster promote  the  investment on 
research  and  development  (R&D)  and  generates  a  riches  environment  full  of  new  ideas, 
strategies and skills. If there wasn’t that kind of highly connected system, the companies will 
not be stimulated to improve and create diversity of their competitive factors. 
 
8.3 OTHER EXTERNAL FACTORS 
 
    8.3.1 THE GOVERNMENT 
Besides the four determinants that constitute the Porter’s Diamond System there are 
other factors that could have a strong influence on the rest of the elements. The 
policies that a government applies in particulars sectors can distort the normal 
activity of free markets. 
In most cases, the purpose of government’s policies has the aim to help and support 
strategic industries to become or sustain competitive. Other theories trust deeply with 
the invisible hand that regulates free markets as the best tool to create that enriching 
rivalry environment that promotes the upgrading of skills and competences. 
The truth is that both points of view are not correct. The first one based on 
government subsidiaries and supporting policies to help the industry, usually also 
develops a harmful environment in the long term creating dependence for more 
government support. The second one characterized by the absence of government 
help ignore the role of these institutions to generate the most beneficial environment 
for national companies to succeed. 
The government mechanisms of support can work as powerful amplifier or catalyst of 
the different Diamond forces. However, not all the policies have a good effect on the 
competitiveness of companies, so is important to identify those that creates a good 
environment for firms to gain competitive advantages. For this reason, the 
government policies have to develop an indirect, rather than a direct, role into 
economies. 
For example, is highly beneficial the role of governments to promote the early 
demand of complex and high-tech products by generating a rivalry environment that 
stimulates the innovation, but also policies can create the worst scenario when are 
oriented to control particular sectors by shaping its structure, protecting the market 
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more than needed or simply permitting external pressure to influence on their 
decisions in order to develop a national leading company without competitors. 
As the market change, the government’s supporting tools have to change in order to 
adapt those to the new needs of the market. There is a simple explanation why so 
many governments usually falls to promote policies that cannot improve the 
competitiveness of their industries and it is because the development of working 
competitiveness policies are longer than the political legislatures. That means that 
the results of improved national competitiveness cannot be seen by the society until 
ten or twenty years of their application, that is why governments prefer to use short-
term policies, like subsidiaries, protection or arranged mergers, with immediate effect 
on economies. 
These policies with rapid results based on the short-term have the side effect of 
promoting a static model without the truly generator of competitiveness, the 
innovation. With the aim of helping, most of the governments of the world do the 
same error instead of adding the support to research of new technologies on their 
industrial policies. 
Michael Porter defined the principles that governments have to apply in order to 
develop an industrial policy that really helps the gain of competitiveness by simple 
tools as promoting home rivalry, change and innovation. These principles are: 
‐ Focus on specialized factor creation, the factors that really makes an 
upgrade and creates competitive advantage are specialized, complex and 
advanced of a specific industry. University research with strong relations with 
industries to transfer its newest technological improvements is a mechanism 
to create these specialized factors. 
 
‐ Avoid intervening in factor and currency markets. Some governments 
have developed a currency strategy to lower their production costs or having 
a favorable exchange rate, for being more competitive in international 
markets. However, this kind of strategies has its backside because it prevents 
industries to innovate and create sustainable competitive factors. 
 
‐ Enforce strict product, safety and environmental standards. Strict 
regulations can spur the national demand and promote the creation of new 
competitive advantages. These new standards can develop a needed 
pressure for companies to continue upgrading their technology and adapt its 
products to the new consumer or social needs. However, the presence of low 
standards has the opposite effect of not promoting the innovation and 
generates a static market. 
 
‐ Sharply limit direct cooperation among industry rivals. There is a believe 
that cooperative research is an efficient and powerful tool to generate 
competitiveness factors, because it eliminates the duplication and wasteful 
processes of individual R&D. However, the truth is that rarely companies 
contribute to these cooperative projects with their best labor force. What 
really happens is that these projects only have the aim of exploring what the 
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domestic rivals are researching, while reserving its most valuable research 
capital for internal R&D. Defining some conditions, cooperative projects can 
have a huge impact, but it have to develop an small portion of the company 
research plans and should be channeled through independent organizations 
 
‐ Promote goals that lead to sustained investment. Different policies have a 
direct or indirect effect to the capital market and how it is managed and 
invested. Policies like tax reduction for long-term investments, five or more 
years, or incentives for pension funds can develop a fundamental role in how 
capital are invested inside the economies. 
 
‐ Deregulate competition. The policies as controlling new entries, fixing prices 
with the aim of creating monopolies, have two big issues: first, it destruct the 
rivalry and innovation and second eliminates the dynamism of the market 
reducing its attractiveness for suppliers or buyers. Deregulation and 
privatization have to go with a strong domestic rivalry and a stable antitrust 
policy to be able to succeed. 
 
‐ Enforce strong domestic antitrust policies. A strong antitrust policy is 
basic to stimulate the innovation, but the trend nowadays is to make mergers, 
acquisition and alliances that create national championship companies. Is 
important to highlight that the same mergers must be applied for domestic or 
foreign companies to favor the introduction of new international or national 
competitors. 
 
‐ Reject managed trade. The actual trade policy is one of the reasons why 
nations are generating inefficient companies. Instead of divide the market it 
should open to international markets and guarantee the access of its national 
companies. The government should pressure countries with trade barriers to 
eliminate them. A mechanism for forcing that to happen, are the 
compensatory tariffs, which disincentive the consumption of unfair products 
trade. 
 
8.3.2 THE CHANCE 
Government policies may influence the competitiveness of a region, but companies 
are the really ones that can create sustainable competitive advantage. Innovation 
produced by the pressure of competitors is the key point to achieve such a goal. The 
upgrading technologies are the causes of the changes that happens in a dynamic 
industry, which can only be driven by a leadership behavior that reinforce the 
connections of the diamond and amplifies its effect. 
Companies have also to follow some policies to promote a leadership attitude that 
helps them to gain the competitiveness to succeed internationally. Those policies 
are: 
‐ Create pressure for innovation. The pressure and challenge is the most 
common factor that we can find in every competitive industry. Complex 
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buyers demands, high regulations standards or difficult supply chains are not 
disadvantages, but a stimulus to upgrade and improve the company 
processes. 
 
‐ Seek out the most capable competitors as motivators. Compete against 
respected competitors may be use as a motivator and a source of knowledge 
of how to include the competitors strongpoint’s in the company strategy. 
 
‐ Establish early-warning systems. It’s true that being the first doesn’t mean 
you have a sustainable advantage, but if you are able to gain early-mover 
advantage, then it is easier to maintain that advantage trough small 
innovations. For that reason, is important to identify early signals in order to 
respond quickly and lead the change. 
 
‐ Improve the national diamond. Companies have to contribute to transform 
their home based nation into an international platform that helps them to 
succeed globally. Different national companies can interact and make a 
competitive cluster, which will impulse them beyond the frontiers. 
 
‐ Welcome domestic rivalry. Before of competing internationally, a company 
needs to compete with strong domestic rivals, because it generates the 
needed competitive advantage to compete globally. However, companies 
may have in mind that it is better to grow internationally than dominate the 
home market. 
 
‐ Globalize to tap selective advantages in other nations. A company global 
strategy should focus on the search of competitive advantages that don’t exist 
and cannot be created in the domestic market. That means that globalization 
may be a selective approach in order to achieve those competitive 
advantages that the company is impossible to acquire in its nation. 
 
‐ Use alliances only selectively. Alliance trend to attract companies interest 
because it is able to reduce the differences with competitors without taking 
too much risk. But alliances involve lots of costs, that cannot maintain the 
alliance as a long-term relationship and normally they broke up in a short 
period. 
 
‐ Locate the home base to support competitive advantages. If the nation in 
which the company is located cannot offer the level of competitiveness 
needed for the company to be able to compete, they must decide to change 
the home nation to another that could guarantee the innovation. 
 
The leadership is fundamental in order to create and sustain competitive advantage, 
because in most cases it is a product of risking actions that allow the transformation 
of the company thanks to the dynamism and change produced by innovation. The 
home country where it is based, is also an important factor to a company 
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competitiveness, because it defines the environment that is going to push it to 
innovate permanently. The government regulations and policies also have a huge 
influence above all the competitive diamond. 
To resume, the aim of both nations and companies is to create the appropriate 
environment to gain competitive advantage, which will be able to achieve 
international success. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
9. RECOMMENDATIONS FOR IMPROVING THE PORTER’S 
DIAMOND MODEL IN THE WIND POWER INDUSTRY 
 
The diamond elements and the relations between them, defined by Michael Porter's 
as the generators of sustainable competitive advantages, fully conforms the reality in 
traditional markets, where the competitive advantages are the ones who truly decide 
which product will succeed. But when we focus on the complex and subsidized wind 
power market, there is an element of in the competitiveness diamond that is more 
powerful than the rest. This determinant is the government. 
For that reason the Porter’s diamond model doesn’t work in the wind power industry 
as in the rest of the markets. This is basically because the pillars in which the Porter 
theory is based fits the laws of liberal markets, but in the wind power industry doesn’t 
follow the same economic guidelines because it is a highly regulated market. The 
Firm Strategy, 
Structure and Rivalry 
Demand Conditions 
Related and 
Supporting Industries 
Factor Conditions 
The 
Chance 
The 
Government
Figure 21. Diamond Model of National Competitive Advantage. 
Source: Michael E. Porter – The Competitive Advantage of Nations 
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influence of the government policy can be determinant in this market, as much as 
shelve other important competitive advantages like a better efficiency, advanced 
technology or an optimal supply chain. This happens because the diverse support 
mechanisms that the governments apply to the renewable energies, especially wind 
and solar energy, are fundamental for them to be able to compete with other sources 
of power. 
A more accurate model of nation competitiveness specially designed for the wind 
power industry would have the government policies as a key factor in the center of 
the diamond that controls the competitiveness not only by promoting and stimulating 
the innovation, but also through the attraction of international and national long-term 
investments. 
 
 
 
 
 
 
 
 
 
 
In the new restructured model, the government policy acts as a pole of attraction, 
responsible for creating a competitive nation market capable of competing with other 
international renewable policies in order to bring in national and international 
investors and stimulate the creation of advanced wind technology through innovation.  
In a market where government policies plays such an important role, the competitive 
advantages developed by companies are relegated to the background, and then the 
states themselves are competing for developing the most competitive policy capable 
of joining the different elements needed to develop and lead the transformation of the 
world energetic model to a sustainable one. However, is true that the government 
develops a fundamental role in the wind power industry, the basis of Michael Porter 
for creating competitive advantage through innovation remains valid. Furthermore, 
those companies with the best technology will dominate the market, once it will start 
to deregulate in the future due to the disappearance of the costs differences between 
renewable and conventional energies. 
The 
Government 
Policies 
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Figure 22. Redefined Diamond of Competitiveness for the Wind Power Industry. 
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The loss of global market share of Gamesa, as well as other European wind turbine 
manufacturers, is caused by the difficulties of these companies to sustain their 
leading position in the spectacular growing Chinese market. This is not a global 
phenomenon, because for example in the US with also a growing wind power 
market, the local manufacturer GE is still dominating with 40% of the market share in 
2010, seven points less than in 2006, while European companies as Vestas or 
Gamesa have seen their market share practically immobile during this period. 
In contrast, China wind growing 
market has been only supplied by 
its domestic manufacturers, 
thanks principally for the 
supporting policies that the 
Asiatic country has established in 
order to protect its market from 
the international companies, with 
the finality to develop in few 
years a strong industry capable 
not only of supplying its 
enormous market, but also with 
the capacity to penetrate other 
markets as US, like the Chinese 
Goldwind did in 2009. 
To explain the difficulties that 
Gamesa is facing in the 
Chinese market is important to 
take a detailed view to this market to see how has evolved during the last few years 
and identify which are the elements that has produced this rapid growth. Is 
particularly relevant to analyze the wind-power generation policy used by the 
government, due to the close relationship between the renewable support 
mechanisms and the sector competitiveness. Determining the successful renewable 
energy policies by observing how the market has responded to these, can explain 
the difficulties for top international companies to penetrate such a promising market. 
 
10. CHINESE POLICY AND MARKET DEVELOPMENT 
 
10.1 CHINA’S WIND MARKET EVOLUTION (1986 – 2011) 
 
The Chinese wind power market history can be divided into three periods with 
different characteristics: 
  
Figure 23. Annual Delivers of Wind Turbines in China by Manufacturer  
Source: IHS Emerging Energy Research; China Wind Energy 
Association 
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Period 1986- 1993: The pilot program. 
In 1896 China promoted the installation of its first wind power plant in the region of 
Shandong Province with a capacity of 55 kW. It was developed as an official pilot 
program under the technical and economical support of foreign governments. Since 
then other small wind farms were installed in China, thanks to the loans of developed 
countries. It was in 1998, when the Chinese government started offering partial 
financial support for developing wind power plants. 
 Period 1994 – 2003: Wind power plants development. 
The Ministry of Electricity, in 1994, introduced a supporting mechanism for wind 
energy, similar to the actual feed-in tariffs, which established that all wind generated 
power would be bought at price higher than the generating costs. This new system 
was well accepted by the market and boomed the installation of new wind capacity 
between 1994 and 1997.Thanks to the new system the Chinese wind energy market 
had an incredible growing rate during this period. But later China introduced a similar 
system in the electricity market, which involve the disappearance of the renewable 
energy incentives. Consequently, the healthy wind power-growing rate slowed 
considerably. 
 Period 2003 – 2011: Large-scale wind farms and local manufacturers. 
In 2003, the National Development and Reform Commission developed a study to 
determine the geographic locations in China with better conditions to generate 
electricity using wind turbines. Once the study was finished those selected areas 
were awarded to develop wind power plants. To decide which project, they did 
tenders, were the projects with the lowest electricity production cost were selected. 
During this period, the government focused on reducing the costs of the wind power 
by constructing large wind farms and take advantage of the scale economies, and 
intensified the development of local wind equipment. 
By 2005, China redacted its Renewable Energy Law, which was finally implemented 
in 2006. This new Renewable Energy Law had the ambition to create the adequate 
framework for investing and developing the wind industry in China. 
Thanks to this new legal framework, China wind power generation has developed 
and incredibly growing rate during the period between 2006 and 2010, with an 
annual average grow of 104,41%. 
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10.2 CHINA’S RENEWABLE ENERGY LAW AND DEVELOPMENT PLAN 
 
Some of the government policies, measures, methodologies, programs and laws that 
China has used to develop the biggest wind power market of the world are: 
 
Renewable Energy Law 
The Renewable Energy Law constituted in 2005, but not implemented until 2006, is 
the major cause of the rapid developing China’s wind power generation. The new law 
established the basis of the successful energy policy, which obligated utilities to buy 
all the produced renewable energy at a official price fixed by the State Council’s price 
regulatory department. As well as other feed-in tariffs, the fixed price is higher than 
the generating costs and utilities must guarantee the connection of the diverse 
renewable energy plants to the grid. 
Later some slightly variations of the existing regulations mechanisms were intruded 
with the aim of reinforcing the Renewable Energy Law and amplify its impact into the 
renewable energy market development. 
 
 Power Generation Standards and Responsibilities 
The National Development and Reform Commission defined a series of standards 
and responsibilities for those power generation and grid companies involved in the 
utilization and development of renewable energies. 
 The National Development and Reform Commission was the only official institution 
with the capacity of approving large-scale hydropower projects and large-scale wind 
farms with an installed capacity of at least 500 MW. 
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Newly Installed Capacity  73,3 52,7 66,3 98,3 196,8 506,9 1287,6 3311,3 6153,7 13803,3 15972,3
Cumulative Installed Capacity 341,6 403,5 469,8 568,1 764,9 1271,8 2559,4 5870,7 12024,4 25827,7 41800
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Figure 24. Wind Installed Capacity in China 2000-2010 
Source: Global Wind Power Report 2010 
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A provincial grid enterprise must agree with renewable power producers the future 
middle and long term plans in the area, with the finality to design and plan the 
coming grid requirements accords to the installation of new renewable energy plants. 
Otherwise, power generation companies must impulse the clean and sustainable 
power projects in order to fulfill the renewable energy quota imposed by the state. 
 
 Renewable Electricity Tariffs and Cost Sharing Program 
Defines how renewable energy price is fixed and how the diverse participating 
agents share the extra costs of renewable energy generation. 
These Chinese regulations measures are applied for wind, biomass, solar, 
geothermal and ocean power generation. 
There are are two different types of tariffs, the Government Guidance Price and the 
Government Fixed Price. The first one is the one used for the wind power pricing, 
which is determined by bidding process. The other tariff is applied to other common 
renewable energy sources as solar, ocean and geothermal power. 
The extra costs involved in the generation of renewable energy power are translated 
to end-user by an increment of the electricity price. 
 
Tentative Management Method: Special Fund 
The Ministry of Finance in China presented in 2006 the Tentative Management 
Method for Renewable Energy Development Special Fund, which purpouse was to 
assistance the development of new renewable energy projects by providing grants 
and loans with subsidies to cover the interest rate. 
This incentive measure was created to reduce the oil dependence of China, 
substituting it by alternative renewable energies. The special fund was focused for 
those projects implementing solar or geothermal power sources to heat buildings or 
projects using wind, solar and marine energy to produce electricity. 
 
 Medium and Long term Development Plan for Renewable Energy 
In 2007, the Asiatic government presented a medium and long-term development 
plan for wind energy power, which goals were to reach 5 GW of wind installed 
capacity in 2010 and 30 GW by 2020. Only three years later this plans are outdated 
due to incredible evolution of wind power plants in China. The targets elaborated for 
2020, are exceeded in 2010. This has obligated the China government to reconsider 
the market long-term targets, which new goal has been fixed at 230 GW of Chinese 
installed capacity by 2020. 
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 Management Methods for Power Grid Enterprises’ Purchasing of 
Renewable Energy Electricity 
Issued in 2007 by the State Electricity Regulatory Commission to add a new 
regulatory system to supervise and control the purchasing of renewable energy 
power by the Chinese grid companies. 
Its primary mission was to enforce the legal responsibilities by supervising the grid 
companies plans, guarantee the priority of renewable energies and control safety 
and costs of renewable energy plants. 
 
 Energy Saving and Power Dispatch Method 
An association between the National Development an Reform Commission, the State 
Environmental Protection Administration and the State Electricity Regulatory 
Commission elaborated this method in 2007, with the finality to determine a rank of 
renewable technologies that best fitted in each China provinces, in terms of energy 
consumption and pollutant emissions. 
 
 11th Five.Year Development Plan 
Released by the National Development and Reform Commission in 2008, it identified 
the renewable energetic goals and areas where future renewable energy plants 
should be installed. Another factor included in the program was the five-plan to 
develop a strong domestic wind turbine production. 
 
CDM in China 
In 2005, the National Development and Reform Commission (NDRC) approved the 
CDM development system in China. The Chinese DNA determined that the CDM 
projects must guarantee 51% or more of its stock is owned by Chinese enterprises or 
funds to get the approval. It has ensured Chinese companies to take control of the 
CDM projects over the international investors. 
The Government of China has regulated that the emission reductions generated by a 
CDM project belong to the project developer but the revenue of issued CERs are 
shared between the project developer and the Government of China (by the following 
proportion HFC and PFC projects: 65%, N2O projects: 30%, Priority area and 
forestation projects: 2% belongs to the government) and the emission reduction 
resource ownership is the Government of China. 
China’s CDM projects priority are: Energy efficiency improvement, Development and 
utilization of new and renewable energy and Methane recovery and utilization. 
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10.3 WHY FOREIGN COMPANIES HAVE DIFFICULTIES TO COMPETE IN CHINA? 
 
China wind power sector had been closely linked to imports since 2005, because of 
its weak wind technology knowledge and almost nonexistent wind turbine 
manufacturers. With the aim of changing that situation, the National Development 
and Reform Commission started a program to develop a strong national wind power 
industry. The governmental institution implemented a new requirement that fixed the 
obligation of using domestic compounds in 70% or more of the wind farm plants 
content in order to get the approval. That new requirement, forced some wind 
international manufacturers to transfer their wind advanced technology to their 
Chinese competitors, which represented an enormous improvement for the national 
technical knowledge and capabilities. 
Also in 2005, the National Development and Reform Commission elaborated a list of 
88 strategic items related with renewable energies, which received the governmental 
support to and laboratories to research and develop a domestic similar technology, 
23 of the items were related with wind power technology.  
In 2008, the Chinese Ministry of Finances in a move to promote the domestic wind 
turbine industry through the transfer of advanced technology, introduced the VAT 
and import tariffs discount on the importation of main turbine components and raw 
materials. This measure stimulated the increase of domestic production to meet the 
local demand of wind turbine compounds without the need of paying the import taxes 
of international companies. Moreover, it spurred the innovation of Chinese wind 
power compounds creating a mature local industry. 
Nowadays, Chinese wind turbine manufacturers know how to produce any type of 
wind turbine from small ones (600 kW) until the largest (1500 kW). 
In consequence of these measures, the Chinese wind turbine manufacturers have 
developed very quickly, positioning in 2009 four Chinese companies between the top 
ten biggest wind power manufacturers in the world.  
They have concentrated their grow only in the domestic market, which in 2007 most 
of the new wind turbine units installed in China were produced by a local 
manufacturer. These data, explains the successful Chinese policies, capable of 
stopping international competitors and developing the biggest wind industry in the 
world in less than four years. Moreover, these wind turbine giants, are not going to 
rest in their local market, they will start to export their products all around the world. 
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10.4 DEVELOPED COUNTRIES DENOUNCE THE PROTECTIONISM OF CHINA 
 
United States and other European countries have complained against China to use 
government policies and subsidies in the wind power sector that violates the World 
Trade Organization rules. 
In the complain, the US argued that China has utilized billions of dollars in subsidies, 
has established a preferential attitude towards Chinese manufacturers and has used 
other illegal trade activities in order to reinforce its dominant position in the industry. 
After the complaint China has relaxed some of the wind policies, as for example the 
consideration of the overseas wind development experience, and not just the 
experience in China, to rate the foreign developers in the competitive tenders. But 
most of the barriers imposed to international manufacturers in China remains. 
For example, foreign firms are directly banned from participating in the offshore 
tenders, because China claims to national security issues. 
The aim of the denounce of the United States, Europe and Canada is to abolish the 
Special Fund for Wind Power Manufacturing program, which offers subsided grants 
to Chinese wind turbine manufacturers since 2008. The US qualified this program as 
illegal because it was violating some WTO rules, as the grants were solely offered to 
those manufacturers using equipment produced in China. 
China answered to the accusation, defending that each country was trying to develop 
its own clean-tech industry, using all the mechanisms at their fingertips, in order to 
protect the environment and optimize the energy consumption. 
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Figure 25. Market Share for Newly Built Wind Turbines Units in China 2004-2008. 
Source: China Wind Energy Association – 2008 China Wind Power Plant Equipment Capacity Statistics 
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Finally in 2011, China has eliminated another protectionist measure, which stipulated 
that more than 70% of the compounds of the wind turbines installed in the country, 
had to be produced domestically. This kind of local content requirements were 
violating China’s WTO agreement,  which clearly implied discontinue this type of 
policy. 
The World Trade Organization (WTO) is reviewing other China’s wind energy 
policies, as for example the import tariffs applied in wind turbine compounds, which 
acts like a trade barrier for international companies That means that the WTO could 
force China to eliminate this policy, but the present tariff is relatively low and none of 
the countries will attack it. The obligation to transfer technology to Chinese 
competitors is also a policy that breaks the WTO rules, but normally this kind of 
policies are related with arrangements that gives access to a significant sales 
opportunity, that is why few times the WTO decides to contest this type of policies. 
The China’s subsidies to the wind power industry are under the supervision of the 
World Trade Organization, but most of the times is difficult to determinate if they are 
legal or illegal according with the international trade law. In the case that these 
subsidies are used to promote the exportation of domestic products or are granted 
using a domestic content criteria, then would be contested by the WTO. But if they 
are used to stimulate the research and development of new technologies, then is 
difficult that these subsidies could be challenged. 
 
 
 
 
 
 
 
 
 
 
 
But it seems that the complaint between United States and China, will take some 
time to have a clear resolution because of the nature and complexity of this type of 
trading complaints, but at least it has been the first step to readdress the 
protectionism of Beijing towards a liberal market where all companies would be able 
to compete under the same initial conditions.  
For the moment, it seems that China will continue defending its renewable  energy 
protectionist policy, because although it has done an incredible technological leap, it 
still remains insufficient to compete directly with the quality of foreign wind turbines. 
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Figure 26. China’s Wind Energy Policies Reviewed by the World Trade Organization. 
Source: Energy Foundation China Sustainable Energy Program – International Trade Implications in China 
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That means that China needs to continue its wind turbine design and development to 
catch up international standards and being able to compete without the Chinese 
subsidies and policies. 
 
11. A BRIEF OVERVIEW OF GAMESA HISTORY 
 
Gamesa was founded in 1976 to develop new technologies in emerging activities: 
robotics, microelectronics, environmental and composite materials. Its main division 
was called Gamesa Aeronáutica specialized in engineering, manufacturing and 
supply of large structural assemblies or complete aircraft parts, for later assembly in 
aircraft and helicopters. In 1994 they created the company Gamesa Wind focused on 
the turbine assembly, while the activities of development, construction and operation 
of wind farms didn’t began unit 1995. During the following year, 1996, they launched 
the first wind farm built by Gamesa. Slowly its main activity was related with wind 
energy, managing the whole complete cycle through its three subsidiaries: Gamesa 
Energy, Gamesa Wind and Gamesa Services.  
Its capital was controlled by 51% Gamesa and 40% by its partner Danish Vestas 
Wind Systems, a company that had an existing technology agreement. The 
agreement with Gamesa Vestas had limited the sale of turbines to Spain, Latin 
America and North Africa, if not expressly authorized by the Danish firm. Thus, in 
2001, Vestas sold its 40% stake of Gamesa to Gamesa Group for 287 million euros, 
due to conflicts in both companies’ strategies. This sale also included the Technology 
Transfer agreement with Gamesa and Vestas of the G52, G58, G66 and G80 turbine 
models. 
 
In 2002 the Ministry of Defense encouraged Gamesa to become involved in the 
manufacture of the helicopter Apache in the U.S. multinational Boeing. Other 
investments include the construction of the tank Leopard Europe, and the 
development of the Sikorsky military helicopter of the U.S. Navy. 
 
In 2003, Gamesa bought 100% stake of the company MADE TECNOLOGÍAS 
RENOVABLES. This was the company that Endesa, the biggest Spanish utility 
company, created to enter the wind power sector and also had branches in the 
Chinese market (YITUO MADE (Luoyang) Wind Turbine Co. Ltd.). 
 
In 2006, Gamesa completes the sale of its Aeronautical division, now called 
Aerospace Aernnova S.A., which was bought mainly by Caja Castilla-La 
Mancha. During this year, Gamesa ranked as the second worldwide in the supply of 
wind turbines, with more than 10,000 MW installed, and a 15.6% of the market share. 
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Nowadays Gamesa has its own design capability and technological development of 
wind turbines, and the control of the entire production capacity which includes the 
manufacture of blades, blade roots, molds for the manufacture of blades, gearboxes, 
generators, converters and towers and in addition to the turbine assembly, with a 
total of 32 production worldwide locations.  
Its commercial network is global, with sale points in U.S., France, Portugal, Hungary, 
UK, Italy, Germany, Greece, Ireland, Korea, Vietnam, Japan, Taiwan, India, Tunisia, 
Morocco, Argentina, Mexico, Spain, and Poland. 
 
12. ANALYSIS OF THE WIND POWER INDUSTRY 
COMPETITIVENESS 
 
12.1 SPAIN WIND POWER INDUSTRY 
 
The Spanish competitiveness index has been descending since 2001 due to the 
weak competitive environment characterized by the decline of some valuable 
elements, as education or low information technologies penetration, and the lack of 
high quality suppliers. The low competitiveness of Spain is also explained by the 
weak open to international markets and lack of investment in research and 
development of new technologies and processes. 
A detailed analysis of the Spanish wind power market shows some differences with 
the rest of the country economy. That is why Gamesa has been able to become an 
international leading wind turbine manufacturer.  
 
12.1.1 THE SPANISH WIND POWER CLUSTER 
 
In 2009, the Spanish wind power sector employed more than 36.000 new 
professionals, incremented the national GDP in 3.200 millions €, generated 14,5% of 
the Spanish electricity demand, decreased 7 millions of imported oil tons and 20,6 
tons of CO2 emissions were reduced. Inside the cluster there are various actors, but 
the two most important cluster actors are the wind farm developers and the turbine 
manufacturers.  
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The Spanish wind power cluster is characterized by a highly integrated supporting 
industry, which provides perfectly the wind industry needs thanks to the Spain’s 
historical strength in the aircraft and automobile industry. 
 
 
Factor Conditions 
Spain is located in a geographic area with a great geopolitical power, it is close or 
has strong historic/linguistic relations with three important markets: Europe, North 
Africa and Latin America. It gives the great opportunity to Spanish companies, to 
expand internationally through its partner markets and benefit from the small cultural 
differences. Also that can be used to identify early market signals in those markets 
where consumer demands are more sophisticates.  
Spain is a country with moderate hilly terrain, with challenging good wind resources 
areas. The ability to exploit these difficult conditions by the national wind farms 
manufacturers and developers has created a valuable international competitive 
advantage, as Michael Porter defined that sometimes national disadvantages can 
stimulate a company to innovate and offer the successful solution to other areas with 
similar problems. 
Other Spanish successful production factors in the field of energy, like a well 
developed electrical grid, wind technology R&D or an effective wind power plant 
financing mechanism, has aimed to built a strong wind power cluster. 
 
  Demand Conditions 
The government of Spain has developed a successful feed-in tariff in renewable 
energies that has created in few years a strong domestic demand. The emission 
Figure 27. The Spanish Wind Power Competitiveness Diamond 
Source: Harvard – MOC team 
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reduction target of the Kyoto Protocol and the desire of changing the unsustainable 
energetic model into a sustainable one based on wind energy have incentivized 
during decades the home demand. In the near future is expected that this demand 
will expand globally. 
One of the best factors of the Spanish wind turbine manufacturers is their perfect 
supplier integration, in most cases these manufacturers are more vertical integrated 
than their international competitors, which had an extremely relevance during the 
wind turbine components shortages in many in 2007.  
 
  Related and Supporting Industries 
The Spanish wind cluster has benefited from the historical Spanish industry relation 
with automobiles and aircrafts, because both industries share a lot of skills and 
knowledge. This has led to a rapid adaptation to the wind energy sector and the 
production of high valuable wind products and services. 
 
Firm Structure, Strategy and Rivalry 
Wind Power sector is extremely competitive and that means that there is a 
permanent innovation process to improve the adaptability and efficiency of the wind 
value chain. Spanish wind companies had been permanently upgrading its 
technological and business processes and this is why the domestic turbine 
manufacturers had been able to create a close and productive relationship with their 
suppliers. 
 
12.2 GAMESA WIND POWER LEADER 
 
The leading position reached by Gamesa as a top ten wind turbine manufacturer is a 
result of the company ability to transform itself in order to adapt their products to the 
market needs. To succeed in this process of constant change, is fundamental to 
know which are your truly competitive factors in order to take advantage of them and 
amplify its influence, but also is important to analyze the weakness to find 
alternatives. Gamesa has mastered this analytical sense of identifying its weakness 
and has developed some important agreements with the most important wind power 
manufacturers and suppliers in order to palliate them. As a result, Gamesa has 
developed two key factors as the basis of its competitiveness: wind technology 
innovation and a vertical integrated supply chain. 
 
    12.2.1 GAMESA INNOVATION COMPETITIVENESS POSITION 
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The competitiveness of a company is highly related with its capacity to innovate and 
upgrade their products and processes constantly. This is the only known way to 
create a differentiate product from the rest of competitors and sustain it by 
permanently improving your own strengths. Innovation can be achieved in many 
different areas of business, there is always something to change and create a better 
way of doing things. The only requirements needed to innovate are effort to think 
how things can be improved and don’t panic the risk of changing. 
In the field of wind power where technology develops a fundamental role, innovation 
is even more important for companies. The wind power technology has evolved 
dramatically in the last decade, but it still a young technology with a lot of new 
opportunities of innovation. New materials, better efficiency, new manufacturing and 
installation processes, new electronic systems, … there are limitless fields of 
improvements, and that is why wind turbine manufacturers are investing to lead this 
technologic wind revolution, because it may content the key factors to produce a 
wind turbine capable not only to compete with the rest of similar products, but also 
make the wind power a cost-effective competitor with traditional energy sources like 
oil or natural gas without the need of government subsidies or supporting policies. 
In the case of Gamesa, its technological knowledge it has been always one of its 
biggest competitive advantage and the reason why it has dominated the Spanish 
wind power market since 1996. Until 2001, when the technological agreement with 
Vestas finished, Gamesa wind technology knowledge had been strongly dependent 
on the Danish wind turbine designs and it didn’t develop its own R&D infrastructure.  
The need of an in-house technology development started when Gamesa changed its 
strategy of focusing its sales only in Spain to define international markets as its future 
target. The competitive factors that let Gamesa succeed in its domestic market, were 
the same that the company used for its international expansion. Consequently, the 
Spanish firm penetrated easily its closest markets, as it’s the case of France and 
Italy. But then Gamesa found that because of its biggest competitive advantage was 
the technological knowledge transferred by Vestas, it had lots of difficulties to 
compete directly in markets traditionally dominated by Vestas. The lack of 
differences between the two wind turbines manufacturers technology is the reason 
why the Spanish firm wasn’t able to control more than the 3% of the market share in 
countries where Vestas has been always been the leading wind turbine manufacturer 
like Germany, United Kingdom or France. 
In order to change that situation Gamesa was obligated to create its own innovation 
program, with the aim of sustaining its technical competitiveness and differentiate its 
products from the competitors. 
In other non-European markets as USA, India or China where both Vestas and 
Gamesa hadn’t a sales limitation agreement, their market shares are similar with 
slightly differences favorable to the Danish firm due to its stronger world leading 
manufacturer position. 
Conscientious of the importance of innovation in this emerging sector, Gamesa 
decided to promote a R&D development plan by taking advantage of its knowledge 
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Figure 28. Gamesa Product Innovation Roadmap until 2015 
Source: Gamesa Corp. S.A. – Global technology, everlasting energy. 
acquired during the joint venture with Vestas and its aeronautic past. The Spanish 
company invested in R&D projects more than 230 millions of euros in the next 6 
years after 2001, thanks to a loan of the European Investment Bank (EiB), and 
started a worldwide expansion of its research and development centers. Nowadays 
Gamesa has ten R&D centers located in Spain, Denmark, UK, USA, Brazil, China, 
India and Singapore. 
In addition, Gamesa is participating in the leading European R&D projects in the 
industry, which most relevant ones are: 
‐ Azimut: development of a offshore 15 MW wind turbine built by 100% 
Spanish technology. 
‐ Windlider 2015: lead the development of large wind turbines, supported by 
the Spanish grant Cenit. 
‐ Upwind: European project to develop the world largest onshore and offshore 
wind turbines. 
‐ Reliawind: European project to make wind turbines designs, industry 
operations and maintenance services more efficient. 
As a result of this ambitious technological leading plan of Gamesa, it has been able 
to develop and adapt its range of wind turbines to the market needs, satisfying a 93% 
of the current worldwide demand and its product development roadmap until 2015 
expects to create five new wind turbine families to complete its range of products. 
  
 
Future Gamesa R&D activities will focus on the reduction of the wind power Cost of 
Energy (CoE), because it is the only way to compete against other energy sources 
and decouple once for all wind energy from government subsidies and specific 
energy policies, in order to reach a free energetic market where costs 
competitiveness by itself plus the benefit of generating clean energy, 
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responsible with the environment, would be able to absorb the demand and the 
investment to expand this technology as the most profitable, economically and 
environmentally, energy source. 
 
    12.2.2 GAMESA SUPPLY CHAIN COMPETITIVENESS POSITION 
 
A wind turbine is composed by more than 8000 components. The variety and the 
high technology of components, but specially some key pieces, makes the wind 
supply chain a good source of competitive advantages for manufacturers. During the 
period between 2005 and 2007, the wind industry suffered several supply shortages 
due to the existence of some key components supply bottlenecks. The incredible 
increase of the wind turbines demand (between 40% or 30% each year) couldn’t be 
followed by the components supplier capacity, which also had to develop new 
products design to feed larger turbines trend.  
This environment has spurred wind turbine manufacturers to start producing most of 
the components in-house and has long term supply agreements for key components, 
with the intention to create a vertical integrated industry less dependent from external 
supply issues. Particularly, blades and control systems production has moved to in-
house manufacturing, while other key components, like gearboxes, generators and 
converters still being commonly outsourced.  
Gearboxes, which have always been the major supply bottleneck, were historically 
sourced from large industrial companies, for whom wind sector meant a small part of 
their total market. But recently the two largest gearbox suppliers, Hansen and 
Winergy, have been acquired by Sulzon and Siemens respectively, and since then 
gearbox supplier are more integrated with the large wind turbine manufacturers. 
The different nature of the components has created different types of supply 
strategies. The low technology components group that consists of wind towers, casts 
and forged parts, nacelle covers and spinners are mainly focused on the cost 
reduction while meeting the minimum standardized requisites. Turbine tower were 
traditionally made of steel, but now some manufacturers have introduced a concrete 
base because it is more cost effective. Tower suppliers are widely available that is 
why most of the wind turbine manufacturers choose local suppliers in order to reduce 
the transportation costs of these giant pieces, which can take from 40m to 160m 
depending on the turbine size. 
High technology components, as blades, generators, gearboxes and bearings, have 
the particularity that most of them are customized for individual turbine models, which 
increase the difficulty of standardization and the availability of suppliers.  
LM Glassfiber dominates the wind turbine blades market with 27% of the market 
share, supplying almost all the largest manufacturers. Blades made with pre-
impregnated epoxy resins are characterized by having a stable price, and recently 
Vestas and Gamesa have introduced a new material (carbon fiber) in order to reduce 
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the weight of blades and increase the efficiency of the wind turbines. It is not 
expected to have shortage supply issues with blades in the coming years. 
The generators production have been moved to in-house production capacity but 
maintaining agreements with large generator suppliers as ABB and Siemens. 
Gearboxes is the wind turbine component that has reported most supply shortages. 
Most of the gearboxes used are outsourced and only few turbine manufacturers 
produce they in-house. Hansen and Winergy are the two largest wind turbine 
gearbox manufacturers; they control more than 70% of the gearbox manufacturing 
capacity. Despite manufacturers are increasing the production capacity it will take 
some years before it equilibrates with the demand. Wind turbine manufacturers are 
reluctant to use new gearbox suppliers and then con only adapt to a small list of 
companies, that is why long term agreements with important gearbox suppliers is an 
essential factor to achieve a vertical integrated supply chain.  
Bearings are also a key bottleneck component, especially with large bearings. 
Furthermore for bearings manufacturers, wind sector only means a really small part 
of their market and delivery times have scaled up to 16 month. Bearing have been 
historically a complex piece with lot of working issues, that why wind turbine 
manufacturers don’t like to use new bearings suppliers. 
In 2007, the North American Company Merrill Lynch published a ranking of the top 
wind turbine manufacturers classified by their vertical integration. Gamesa was 
ranked as the third best manufacturer supply chain, after Enercon (Germany) and 
Suzlon (India). The analyzers highlighted some of factors that characterized the 
vertical integration of Gamesa: 
‐ Blades: in the past Gamesa used the Vestas’s blades designs, but now it 
controls all the manufacturing process, through the design until production of 
its own blades. In addition it has an agreement with LM Glassfiber. 
‐ Control and Power conversion systems: are supplied by the Spanish 
company Ingeteam, which maintain a close professional relationship with 
Gamesa.   
‐ Generators: Gamesa produces its own generators in-house and acquired 
Cantarey Reinosa in 2004, which supply generators for some of the Gamesa 
wind turbine models. 
‐ Gearboxes: are supplied by four different gearbox manufacturers (Bosch 
Rexroth, Hansen, Winergy and Moventas) but also has developed an in-
house supply capacity with Echesa for determinates wind turbine models. 
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  % of cost % Produced 
in‐house 
Strategy Issues Market 
Rotor blades  21%  100%  Internal development + 
cooperation with LM for 10% 
Capital intensive
Difficult to transport 
Only 1 independent 
supplier 
Tower  16%  30%  Technology alliance No capital intensive Standardized 
Gearbox  13%  50%  Development of design and 
manufacturing 
Capital intensive
Immature technology 
Few suppliers 
Power 
electronics 
14%  100%  Internal development + 
alliances 
Patented
Knowledge intensive 
Produced in‐house
Generator  5%  50%  Technological alliances No capital intensive Standardized 
Foundry  5%      No capital intensive Standardized 
Others  11%       
Transport + 
Assembly 
15%       
 
 
  12.3 GAMESA IN CHINA 
 
The role that Gamesa has in the Asiatic country, had been changing through 
completely different roles in a very short time. 
In 2000, Gamesa introduced its business in China and in 2001 it sold its first wind 
turbine in China to Yumen. The expansion was spectacular for the next four years, 
becoming the first wind turbine manufacturer in China by 2004 with 38% of the 
market share. 
Due to the new government policies approved to support the development of 
renewable energies in China, which actually the main purpose was to create a 
domestic clean energy industry, forced Gamesa to start a industrialization plan in 
China. Since the first Chinese Gamesa’s wind turbine factory started in 2006 the 
Spanish company has been building different types of facilities,  blades factory and 
gear box factory (2007), generator factory (2008). At the end of 2008 it was built the 
first Gamesa facility in China that integrated the whole wind turbine production 
components (blades, generator, gearbox, 
nacelle cover and assembly). 
During this period, despite the effort of 
moving part of the Gamesa production 
capacity to China, the company experienced 
a clear decline of its market share, which only 
in three years had descended down to 17%, 
China’s wind power market had become 
dominated by domestic large manufacturers. 
The truth is that Gamesa has been growing 
during all these years, but with rhythm 
significantly lower than Chinese 
manufacturers, which have been absorbing 
the majority of the subsidies and 
Table 4. Gamesa vertical integration 
Source: Gamesa, Merrill Lynch 
Figure 29. Gamesa Industrial Investment in China 
Source: Gamesa Corp. S.A. 
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international investments like CDM projects thanks to a relatively unfair renewable 
energy policy. 
Despite the aggressive competitive environment of the Chinese wind power market, 
Gamesa has been always conscious about the great potential of this market and 
didn’t stop investing in new wind turbine facilities in China. As a result the Spanish 
manufacturer invested 42 million € in 2009 and expects to invest more than a further 
90 million € by 2012, with the finality to meet the growing demand of wind power, 
especially its newest wind turbine models G9X, G10X and offshore farms. 
 
In 2010, the Government of China has reduced the protectionism of its renewable 
energy policy, because of the pressure done by international institutions, 
governments and multinationals. It has revived the optimism of international 
manufacturers as the case of Gamesa that plans to double its sales in China 
between 2009 and 2011, which would represent 30% of its business. 
13. CONCLUSION 
 
The wind power industry is driven by two major forces, the government policies and 
the business competitiveness. 
In one hand the government policies to support renewable energy should focus only 
on eliminate the existing costs gap between renewable energy and fossil fuels, 
without the interference of any other reason or discrimination of domestic companies 
above international companies.  
Support mechanisms that currently are being used by some countries are created 
mainly to achieve the challenge of attracting investments by guaranteeing to 
investors a stable framework where long-term investments plans would be secure 
and profitable.  Moreover, these mechanisms should promote a free market with 
perfect competition between companies, where the market itself is the one who 
rewards and encourages the firms to be more efficient. Therefore, all the barriers that 
generate inequality for a small group of companies must be removed, in order to 
divide the market taking into account the competitiveness of the companies, as it is 
the only way to stimulate them to innovate and achieve competitive advantages, 
which will allow them to succeed internationally. Must be not forgotten that the 
achievements of a particular wind power company, means that the goal to substitute 
pollutant energy sources like oil or natural gas is nearer of being achieved, so 
independently of nationalities, profits, market shares or etcetera, any step to develop 
this industry should be celebrated. 
However, Chinese renewable energy policies are known by their strong protectionist 
characteristics. China identified the renewable energy sector as a strategic industry 
for the national economy future and that is the reason why the Chinese renewable 
energy policy was created to develop a world leading national wind power industry. 
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Few years later, it has achieved its objective and there are three Chinese wind power 
manufacturers among the top ten biggest manufacturers. Now, the Government of 
China should reconsider to remove some of these protectionist mechanisms, before 
they start damaging their own industry competitiveness, since one of the biggest 
problems that they are going to face is to not become so dependent from 
government subsidies. In the near future is expected that some Chinese wind energy 
policies will become more flexible because of two reasons, one because it has 
achieved its main objective of creating a strong Chinese wind power industry and 
second because the increasing pressure of international trade organisms and 
governments. 
Wind turbine manufacturers should focus on the company competitive advantages 
instead of the advantages obtained through changing energetic policy. It is 
fundamental to compete internationally because each country has their particular 
energetic framework, so if your competitiveness is dependent on the government 
policies it will be impossible to succeed in diverse markets. That means that those 
companies, which success is mainly independent on a particular government policy 
will place in the pole position to lead the global market. Furthermore, the future 
Chinese deregulation of the wind power sector would stimulate companies to invest 
on its own wind technology and remove the existing gap between European wind 
technology and Chinese wind technology. 
Wind support mechanisms, as the ones introduced by the Kyoto Protocol, have 
demonstrated being highly effective against the emission of greenhouse gasses, 
which is a global issue independently from where these gasses are emitted. For this 
reason, this kind of mechanisms should continue using existing after 2012 and 
introduce new variations that correct some of the issues that these mechanisms have 
and to guarantee the transparency of government projects approvals.  
On the other hand, the wind power business competitiveness has multiple fields 
where it can be improved because it relatively a young technology with a lot of 
improvement potential and opportunities. The investment in research and 
development of new products or processes is the key to lead the industry. 
Consequently wind power manufacturers thanks to the aggressive competition 
between companies, would reduce its generating costs and wind technology will 
become economically viable without the 
need of subsidies or supporting 
mechanisms. 
In order to achieve de goal of substituting 
fossil fuels for clean and renewable 
energies, like wind power, the market 
should start a process where fossil fuels 
and other pollutant energy sources must 
take into account external costs instead of 
incentivizing with subsidies the 
sustainable energy sources. Currently this 
change seems improvable because 
energy price develops a fundamental role 
Figure 30. Specific social cost of energy (eurocent/kWh)  
Source: Wind Energy The Facts EWEA, 2004. 
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in the competitiveness of nations, electricity is present in all types of production 
systems and that means that a rise in the energy price would inevitably decrease the 
competitiveness of all the national industries. For this reason the internalization of 
external costs in pollutant energy sources must be agreed internationally, to avoid 
that those countries that didn’t approve to agreement would be significantly benefited 
while continue consuming cheap but pollutant energy sources. One of the main 
reasons why it is improvable to succeed in an international agreement like that is 
because developing countries are demanding the same kind of conditions that 
developed countries had in the past in order to be able to feed their growing 
economies and have the same opportunities of wellness.  
In this way, the Kyoto Protocol and its successive agreements seems the only 
possibility to define international GHG emission reductions goals and incentive a 
slowly transformation of our current energetic model to a sustainable and 
environmental friendly one. Lets hope a future agreement is possible and it is not too 
late to change the trend of global warming. 
 
 
 
 
 
  
   
72 
 
 
 
 
 
 
 
 
 
 
“ The Nation that Leads the Clean Energy Economy 
Will Lead the Global Economy” 
 
Barack Obama 
State of the Union address, 27 de January de 2010 
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ANNEX I 
 
UNFCCC: LIST OF ANNEX I PARTIES TO THE CONVENTION (CDM) 
 
Australia 
Austria 
Belarus 
Belgium 
Bulgaria 
Canada 
Croatia 
Czech Republic 
Denmark 
Estonia 
European Union 
Finland 
France 
Germany 
Greece 
Hungary 
Iceland 
Ireland 
Italy 
Japan 
Latvia 
Liechtenstein 
Lithuania 
Luxembourg 
Malta 
Monaco 
Netherlands 
New Zealand 
Norway 
Poland 
Portugal 
Romania 
Russian Federation 
Slovakia 
Slovenia 
Spain 
Sweden 
Switzerland 
Turkey 
Ukraine 
United Kingdom of Great 
Britain and Northern 
Ireland 
United States of America 
 
UNFCCC: LIST OF COUNTRIES INCLUDED IN ANNEX B TO THE KYOTO PROTOCOL 
 
Country  Emission Target 
(1990‐2008/2012) 
EU‐15, Bulgaria, Czech Republic, Estonia, Latvia, Liechtenstein, 
Lithuania, Monaco, Romania, Slovakia, Slovenia, Switzerland 
‐8% 
United States  ‐7% 
Canada, Hungary, Japan, Poland  ‐6% 
Croatia  ‐5% 
New Zealand, Russian Federation, Ukraine  0 
Norway  +1% 
Australia  +8% 
Iceland  +10% 
Source: UNFCCC 
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ANNEX II 
UNFCCC: LIST OF NON‐ANNEX I PARTIES TO THE CONVENTION (CDM) 
 
Afghanistan 
Albania 
Algeria 
Angola 
Antigua and Barbuda 
Argentina 
Armenia 
Azerbaijan 
Bahamas 
Bahrain 
Bangladesh 
Barbados 
Belize 
Benin 
Bhutan 
Bolivia 
Bosnia and Herzegovina 
Botswana 
Brazil 
Brunei Darussalam 
Burkina Faso 
Burundi 
Cambodia 
Cameroon 
Cape Verde 
Central Africa Republic 
Chad 
Chile 
China 
Colombia 
Comoros 
Congo 
Cook Islands 
Costa Rica 
Cuba 
Cyprus 
Côte d’Ivoire 
Democratic People’s 
Republic of Korea 
Democratic Republic of 
the Congo 
Djibouti 
Dominica 
Dominican Republic 
Ecuador 
Egypt 
El Salvador 
Equatorial Guinea 
Eritrea 
Ethiopia 
Fiji 
Gabon 
Gambia 
Georgia 
Ghana 
Grenada 
Guatemala 
Guinea 
Guinea‐Bissau 
Guyana 
Haiti 
Honduras 
India 
Indonesia 
Islamic Republic of Iran 
Iraq 
Israel 
Jamaica 
Jordan 
Kazakhstan 
Kenya 
Kiribati 
Kuwait 
Kyrgyzstan 
Lao People’s Democratic 
Republic 
Lebanon 
Lesotho 
Liberia 
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Libyan Arab Jamahiriya 
Madagascar 
Malawi 
Malaysia 
Maldives 
Mali 
Marshall Islands 
Mauritania 
Mauritius 
Mexico 
Federated States of 
Micronesia 
Mongolia 
Montenegro 
Morocco 
Mozambique 
Myanmar 
Namibia 
Nauru 
Nepal 
Nicaragua 
Niger 
Nigeria 
Niue 
Oman 
Pakistan 
Palau 
Panama 
Papua New Guinea 
Paraguay 
Peru 
Philippines 
Qatar 
Republic of Korea 
Republic of Moldova 
Rwanda 
Saint Kitts and Nevis 
Saint Lucia 
Saint Vincent and the 
Grenadines  
Samoa 
San Marino  
Sao Tome and Principe  
Saudi Arabia 
Senegal 
Serbia 
Seychelles 
Sierra Leone 
Singapore 
Solomon Islands 
Somalia 
South Africa 
Sri Lanka 
Sudan 
Suriname 
Swaziland 
Syrian Arab Republic 
Tajikistan 
Thailand the former 
Yugoslav Republic of 
Macedonia 
Timor‐Leste 
Togo 
Tonga 
Trinidad and Tobago 
Tunisia 
Turkmenistan 
Tuvalu 
Uganda 
United Arab Emirates 
United Republic f 
Tanzania 
Uruguay  
Uzbekistan 
Vanuatu 
Bolivarian Republic of 
Venezuela 
Vietnam 
Yemen 
Zambia 
Zimbabwe
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